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SERVALL “PORTER-BLUM” MICROTOME 


1/40 to 1/2 Micron 


Leading electron microscopists throughout the world consider 
the “Porter-Blum” Microtome as the “standard” for produc- 
ing ultra-thin sections. Simplicity of operation assures ac- 
curate serial sections of a wide variety of materials—including 
plant and biological tissue, bone, soft metal, rubber, synthetic 
and organic fibres. 


The reliable “Porter-Blum” is the only microtome that can 
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NORWALK - CONNECTICUT 


cut ultra-thin and thick sections alternately—for electron- and 
light-microscope comparisons. New features include: a 
heavier Base, re-located Tissue-Thickness Selector, By-Pass 
Slide for thicker sections, Cantilever-Arm Lock, and Bracket 
for attaching a Microscope. Maintenance-Free design of the 
Mechanical Advancement mechanism for long uninterrupted 





service. Illustrated Literature on request. SEE IT AT 
BOOTH 96. 
DESIGNERS, MANUFACTURERS AND Write for 
DISTRIBUTORS OF ‘'SERVALL"* 
LABORATORY INSTRUMENTS 
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New 7th Edition 


istology 


New (7th) Edition! Widely acclaimed 
as the number one text in the field, 
this revision presents an up-to-date, 
beautifully clear picture of the struc- 
ture, composition and function of the 
tissues of the human body. It de- 
scribes not only the minute structure 
of each human organ but also tells 
exactly which cells of each organ are 
responsible for each phase of that or- 
gan’s function. 


Many important changes have been 
made throughout and the section on 
protoplasm and submicroscopic struc- 
ture in general is completely re- 
written. 


By ALexaNnper A. Maximow, Late Professor of 
Anatomy, University of Chicago; and WiLL1AM 
Broom, Professor of Anatomy, University of Chi- 
cago. 628 pages, 7” x 10”, 1082 illustrations, 265 
in color. $11.00. New (7th) Edition! 


PARTIAL CONTENTS 


Protoplasm and the 
Cell 

Epithelium 

Blood 

The Connective 
Tissue Proper 

BloodCell Formation 
and Destruction 

Cartilage 

Bone 

Muscular Tissue 

The Nervous Tissue 

The Lymphatic 
System 

The Spleen 

Thymus 

Glands 

Hypophysis 


The Pineal Body 

The Skin 

The Oral Cavity and 
Associated 
Structures 

Esophagus and 
Stomach 

The Intestines 


Liver, Bile Ducts 
and Gallbladder 

Pancreas 

The Respiratory 
System 

Urinary System 

Male Genital 
System 

Female Genital 
System 

The Eye 
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—_s 
and Serology 


Here is a concise text specifically cov- 
ering infectious disease and the prop- 
erties and behavior of antibodies 
formed within an animal in response 
to foreign antigenic substances. It of- 
fers your students helpful tools which 
assist in the classification of bacteria, 
plants and animals, and the identifica- 
tion of their components. The author 
covers the types of immunity, the na- 
ture of infectious disease, normal 
protection and susceptibility, labora- 
tory production of antiserums, chemi- 
cal nature of antibodies, the role of 
lymphoid tissues and plasma cells in 
antibody formation, response to anti- 
genic stimuli and the Rh factor. 


By Puitie L. Carpenter, Professor of Bacteriol- 
ogy, University of Rhode Island. 351 pages, 6” x 
914”, illustrated. $6.50. 


CONTENTS 


Infection and 
Immunity 


The Immune 
Reactions 


Antigens 
Serum Proteins 


Production of 
Antibody 


The Antigen-Anti- 
body Reaction 


Precipitation 


Agglutination 
lsohemagglutina- 
tion 
Toxins and 
Antitoxins 
Phagocytosis 
Cytolysis and Com- 
plement Fixation 
Antiviral Immunity 
Allergy 
Experiments in 
Serology 








by 
WEATHERWAX 











3rd Edition 


otany 


This usable text fully meets the de- 
mands of current educational trends 
for shorter courses with broader cov- 
erage. Beautifully illustrated, it is a 
concise presentation of the principles 
of botany. It contains all the material 
necessary for a one semester course 
presented in an easily understandable 
manner. 


Technical terminology is minimized 
throughout the entire text. A handy 
glossary defines all necessary tech- 
nical terms used in the book plus 
others the student may encounter in 
outside reading. 


By Paut WeatHerwax, Professor of Botany, In- 
diana University. 509 pages, 6” x94”, with 305 
illustrations. $5.75. Third Edition! 


PARTIAL 


General Principles 

Cells and Living 
Material 

The Manufacture 
of Food 

The Mechanism 
of Metabolism 

Transport of 
Materials 

Leaves 

Roots 

The Soil 

Tissue Systems 

Specialized Organs 

Growth 

Responses to 
Stimuli 

Reproduction: 
Asexual Methods 


Gladly Sent To Teachers For Consideration As Texts 


CONTENTS 


The Plant Kingdom 

Classes and Names 

Thallophyta: Algae 

Thallophyta: 
Bacteria and 
Slime Molds 

Thallophyta: True 
Fungi 


Bryophyta 
Tracheophyta: The 
“Fern Aliies” 
Pteropsida: Ferns 

Pteropsida: 
Gymnosperms 

Pteropsida: 
Angiosperms 

Pollination 


The Course of Evo- 
lution in Plants 
Glossary 





W. B. SAUNDERS COMPANY 


West Washington Square 
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INSTRUMENTATION 


FOR ELEMENT ANALYSIS 
AND STRUCTURE 
DETERMINATIONS 


X-ray Instrumentation has become widely used in research 
laboratories for fundamental research. Because of their ex- 
treme rapidness in making qualitative and quantitative ele- 
mental analysis non-destructively — these instruments have 
been pressed into serving many manufacturing fields in helping 
with their quality control measures. Today, these instruments 
are used routinely in many industrial applications and proc- 
esses. Many new instrument developments and refinements 
have resulted in the availability of semi-automatic and fully 
automatic specialty apparatus designed for analytical 
problems of the same nature, or designed to meet spe- 
cific industrial needs. Send for details today! 











BASIC DIFFRACTION 


This fundamental tool for research and 
processing control, contains the energy 
producing generator, X-ray tube and other 
control electronics. This instrument will 
provide identification as well as the detection 
of changes in specimens. The apparatus 
employs film techniques and a large variety 
of X-ray cameras which are applicable to 
most any sample problem. 


ee : * 


DIFFRACTOMETER | 
The Diffractometer can be 
added to the basic diffraction 
unit at any time and offers | # 
progression and expansion of | § 
facilities, relatively 
inexpensively. Characteristic 
energy received from the 
radiated sample through | 
radiation detectors, is 
integrated electronically to 
rapidly produce a pattern on a 
strip chart which is highly 
accurate and reproducible. 











SPECTROGRAPH 

Utilizing the Basic Unit and also the 
Diffractometer, simple attachments can be 
readily made to convert the apparatus for 
more advanced use as a Spectrograph — to 
provide qualitative and quantitative 
determinations of elements present in a 
sample regardless of the free or combined 
state of the elements — and provide these 
evaluations for all elements down 

to Magnesium. 











PHILIPS Bt..2cTRONICS,«NcC. 
Instruments Division 
750 SOUTH FULTON AVENUE, MOUNT VERNON, N. Y. 


In Canada; Scientific and Industrial Division, Philips Industries Limited, 
11 Brentcliffe Road, Leaside, Toronto 17, Ont. 
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versatility unmatched! 


INTERNATIONAL 
REFRIGERATED 
CENTRIFUGE 
Model PR-2 





Now recognized as a basic instrument in medi- 
cal research, the refrigerated centrifuge is being 
called upon for wider and wider ranges of 
applications. 








Here’s how International’s Refrigerated Centri- 
fuge, Model PR-2 provides the scientist with 
versatility unmatched . . . 


28 INTERCHANGEABLE HEADS, including a new 
SHAKER HEAD ATTACHMENT for.shaking under 
controlled temperatures, 16 direct-drive angle 
heads, 7 direct-drive horizontal heads, 4 high- 
speed angle heads. 


4 LITER CAPACITY right down to 7 ml., offers the 
greatest capacity range of any refrigerated 
centrifuge on the market today. 


INTERNATIONAL’S PROGRAM of consistently 
designing new heads and accessories to meet 
the requirements of new techniques, guarantees 
the owner a refrigerated centrifuge of con- 
stantly increasing versatility. 


Send for Bulletin P 





International Equipment Co. 


1284 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 
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TOP WILEY TITLES FOR 


GENERAL ZOOLOGY 


By Mary J. GutTHRiE, Wayne State Univer- 
sity, and JoHN M. ANDERSON, Cornell Univer- 
sity. A continuation of the Curtis and Guthrie 
series. This book has been almost entirely re- 
written, reoriented, and extensively revised. 
Considerable attention is directed toward a sim- 


_ plified though thorough account of cellular 


metabolism in the utilization of food and the 
transfer of energy within the cell. Many new 
illustrations. 1957. Approx. 690 pages. Prob. 
$7420 


LABORATORY DIRECTIONS IN 
GENERAL ZOOLOGY 


By Mary J. GuTHRIE and JoHN M. AN- 
DERSON. Based upon Curtis and Guthrie direc- 
tions, this comprehensive manual includes lab- 
oratory directions for work with all the major 
groups of animals. It is divided into chapters or 
sections dealing with cohesive groups—not 
broken up into arbitrary sections tailored for 
completion in an individual laboratory period. 
1957. Approx. 284 pages. Prob. $3.50. 


INTRODUCTION TO 
PROTEIN CHEMISTRY 


By SwnEyY W. Fox, Florida Sate University, 
and JosepH F. Foster, Purdue University. 
Treats the fundamental aspects of protein 
chemistry in a unified fashion and indicates ways 
in which the knowledge is basic to other fields 
such as biology, nutrition, and food technol- 
ogy. The authors cover the amino acids, pep- 
tides, and proteins, in that order. 1957. 459 
pages. $9.50. 


TELEVISION IN SCIENCE 
AND INDUSTRY 


By V. K. Zworykin, E. G. RAMBERG, and 
L. E. Frory, all of the Radio Corporation of 
America. Explores the general function of 
television as an extension of human sight, var- 
iously called closed-circuit or industrial tele- 
vision to distinguish it from the more spe- 
cialized broadcast function, and describes the 
tools which have been developed to realize it. 
An attempt is made to forecast the future de- 
velopment of closed-circuit television. Coming 
in March, 1958. Approx. 320 pages. Prob. 
$10.00. 


QUALITATIVE TESTING AND 
INORGANIC CHEMISTRY 


By JosErH NorpMANN. Offers a rigorous, 
up-to-date treatment of the best in qualitative 
analysis (with added material from general 
chemistry). Designed to fill the text need in 


second semester or second year qualitative 
analysis courses, it develops the subject in both 
lecture and lab, not as an isolated factual body, 
but as something alive with applications for 
any physical science student. 1957. 487 pages. 
Prob. $6.25. 


BIOCHEMICAL PREPARATIONS, 
Vol. V 


Editor-in-Chief: Daviv SHEMIN, Columbia 
University. Like the previous volumes in the 
series, Volume V presents accurate, detailed in- 
formation on the preparation of substances used 
in biochemical research. Each of the 20 prep- 
arations has been double-checked in a labora- 
tory other than the one in which it originated 
to insure its workability. 1957. Approx. 128 
pages. Prob. $4.75. 


SOVIET EDUCATION FOR 
SCIENCE AND TECHNOLOGY 


By ALEXANDER G. Korot, Massachusetts In- 
stitute of Technology. Based on extensive study 
of original sources not previously available to 
students of Soviet education. Examines the 
Soviet educational structure—its purposes, its 
strengths and weaknesses, and its potentialities 
—on the basis of detailed documentary evi- 
dence. A Technology Press book, M.I.T. 1957. 
513 pages. $8.50. 


PRINCIPLES OF MODERN PHYSICS 


By A. P. Frencn, University of South Caro- 
lina. Traces the development of the concepts 
and theories of modern physics in a coherent 
way, avoiding a large body of descriptive mat- 
ter that might obscure the sequence of ideas. 
Attention is consistently directed towards the 
structure and properties of the nucleus, rather 
than towards the details of the various modes of 
radioactive decay or the techniques of nuclear 
physics. Coming in April, 1958. Approx. 342 
pages. Prob. $6.75. 


A BASIC LABORATORY COURSE 
IN COLLEGE CHEMISTRY, 2nd. Ed. 


By J. F. Haze, University of Pennsylvania. 
Includes new, diversified experiments designed 
to stimulate student interest in basic college 
chemistry. The student is instructed in the 
proper use of experimental observation and the 
necessity of carefully recording results. His 
interest is sustained by providing kim with 
adequate background for understanding the 
experiments without eliminating the element 
of personal initiative. Preference has been given 
to quantitative experiments illustrating nat- 
ural laws and phenomena. 1957. 233 pages. 
$3.95. 


JOHN WILEY & SONS, Incorporated 
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THE TAO OF SCIENCE: 


An Essay on Western Knowledge and 
Eastern Wisdom 


By R. G. H. Stu, U. §. Army Quartermaster 
Corps. Attempts to provide the answers to 
three major problems which confront thinking 
men throughout the world: (1) How can un- 
derstanding be reached between the modern 
West and the ancient East? (2) How can the 
perennial question of morality in science be 
resolved? and (3) How can we harmonize 
specialized training with a broad appreciation 
of life? A Technology Press Book, M.I.T. 1957. 
180 pages. $4.25. 


TECHNICAL REPORT WRITING 


By James W. SouTHeR, University of Wash- 
ington. A short presentation of the basic funda- 
mentals of technical writing, emphasizing how 
to write reports and how to organize material 
functionally. The design approach of the engi- 
neer is adapted to report writing problems, 
presenting a realistic, practical, industry-tested 
coverage of writing essentials. 1957. 82 pages. 
$2.95. 


THEORIES OF PERSONALITY 


By Carvin S. HAt1, Syracuse University, 
and GARDNER LinvzEy, University of Minne- 
sota. Written to provide a single source to 
which all those interested in personality theory 
can turn for a survey of the existing theories 
of personality. It offers compact, comprehensive 
summaries of the major contemporary theories 
of personality—including those of Freud, Jung, 
Adler, Murray, Lewin, Murphy, Allport, Shel- 
don and others. 1957. 572 pages. $6.50. 


A TREATISE ON LIMNOLOGY, Vol. | 
Geography, Physics, and Chemistry 

By G. Evetyn Hutcuinson, Yale Univer- 
sity. The first volume in a two-volume work, 
which when finished will give as complete an 
account as possible of the events characteris- 
tically occurring in lakes. 1957. 1,015 pages. 
$19.50. 


IDEAS, INVENTIONS, AND 
PATENTS 


How to Develop and Protect them 


By Rospert A. Bucxies, New York Bar. 
A broad coverage of the principles and philoso- 
phy of patent law, aimed at pointing the way 
to more effective protection and exploitation of 
ideas and inventions. Also includes a discussion 
of trademark selection and protection. 1957. 
270 pages. $5.95. 


THE DYNAMICS OF 
INTERVIEWING 
Theory, Technique, and Cases 


By Rosert L. Kaun and CHartes F. Can- 
NELL, both of the Survey Research Center of 
the University of Michigan. Here the interview 
is seen quite simply as a means of communica- 
tion—an interaction between the interviewer 
and the respondent in which both share. The 
authors analyze the dynamics of this interac- 
tional process. 1957. 368 pages. $7.75. 


BIOCHEMISTRY OF SOME PEPTIDE 
AND STEROID ANTIBIOTICS 


By E. P. ApraHamM, Oxford University. A 
description of some of the more recent work in 
the areas of the bacitracins, the cephalosporins, 
and the structural and functional relationships 
of the bacitracins and cephalosporins to other 
antibiotics. The second book in the CIBA series: 
Lectures in Microbial Biochemistry. 1957. 96 
pages. $3.00. 


MODERN METHODS OF QUANTI- 


TATIVE INORGANIC ANALYSIS 


By G. CHartot and D. Bézier, both of 
Ecole Supérieure de Physique et de Chimie In- 
dustrielles de Paris. 1957. 691 pages. $15.00. 


New Methuen Monographs . . . 


FRICTION AND LUBRICATION 


By F. P. BowbEN and D. Taxor. 1957. 150 
pages. $2.25. 


CALCIUM METABOLISM 
By J. T. Irvine. 1957. 177 pages. $2.75. 


IONIZATION AND BREAKDOWN 
IN GASES 
By F. L. Jones. 1957. 176 pages. $3.50. 


Two aids to technical translating . . . 


SCIENTIFIC FRENCH 


By WiiuaM N. Locke, Massachusetts Insti- 
tute of Technology. A concise description of 
the structural elements of scientific and tech- 
nical French. 1957. 112 pages. $2.25. 


SCIENTIFIC GERMAN 


By Grorce E. Conpoyannis, Saint Peter’s 
College. A concise description of the structural 
elements of scientific and technical German. 
1957. 163 pages. $2.50. 


Send for examination copies 


440—4th Avenue, New York 16, N.Y. 
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Virgil L. Stout, Ph.D., University of Mis- 
souri (1951) joined the staff of the 
General Electric Research Laboratory 
in 1952, and now serves as manager of 
the Physical Electronics Section. He 
has specialized in the study of elec- 
tron emission and gas-metal reactions. 





Reactions in vacuum 


General Electric’s Dr. Virgil L. Stout helps improve vacuum 
tubes by learning basic facts about cathodes and anodes 


A key to basically better vacuum tubes is improved 
cathodes — surfaces that will emit more electrons 
with greater reliability. Several years ago at the 
General Electric Research Laboratory, experiments 
showed that cathodes using titanium as the base 
material had a very short life. In finding the funda- 
mental reasons for the disadvantages of titanium in 
cathodes, Dr. Virgil L. Stout and his associates uncov- 
ered new knowledge explaining the metal’s advan- 
tages as an electron collector. 

Titanium, when used as an anode, was found to 
provide an unexpected bonus. In its reaction with 
barium oxide molecules, which evaporate from the 
cathode, titanium not only absorbs the unwanted 
oxygen but also lets the barium return to where it 


started, thus maintaining the cathode’s efficiency. 

Dr. Stout’s basic scientific contributions have 
helped his associates develop many electronic devices 
— among them a family of extremely small and eff- 
cient titanium-ceramic vacuum tubes that can operate 
at red heat and radar frequencies. 

At General Electric, such research is motivated by 
a belief that providing scientists with the tools, the 
incentives, and the freedom to seek out new knowl- 
edge is the first step toward progress for everyone. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





Typical calibration resultsshowF &P Accwrette precision 
burette meets NBS C434. Compare results with conven- 
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new Fare Accurette surRETTES MEET C434 SPECS 
».. AT LITTLE MORE THAN HALF THE PRICE 


Old fashioned burette manufacturing relied on costly zero with three-way stopcock. Volumetric tolerances 
multiple point calibration techniques to compensate _ of all burettes meet or exceed those set forth in National 
for non-uniform tube diameter. The more points Bureau of Standards Circular C434. 

calibrated, the more accurate—and expensive—the 









































burette. As a result, a 50ml burette to C434 specs had Accurette PRICE LIST 
m to be priced in the ten dollar range. Available from stock, Fischer & Porter Co., 5427 County Line Rd., Hatboro, Pa. 
2s NOW ...advanced Fischer & Porter techniques rr = - : : 
hold tube diameter uniform to tolerances of +0.0002’’. Type Cap. Sub. oar Price aoa 
Tubes are automatically calibrated with uniform pe Case Cave 
5 Be Sus 7 : 89G1150 10 0.05 6 $5.00 | $27.00 
y. markings, completely eliminating tedious multiple 25 0.1 é 5.00 27.00 
h : : : : ss Standard 50 0.1 6 5.00 27.00 
ave point calibration. The F&P technique assures a bur * mae 100 as ; 7.00 pope 
‘VICES ette of equal or greater accuracy for only five dollars B9GII51 10 0.05 rn 6.50 35.10 
1 effi- ... a substantial saving. bce 25 0.1 6 6.50 35.10 
4 qi F topcock 50 0.1 6 6.50 35.10 
erate Available in 10, 25, 50, and 100 ml sizes, the new For Filling 100 0.2 6 8.80 47.52 
Accurette burettes are fabricated of hard, borosilicate 89G1152 
ad by ‘ ‘ P Automatic 25 0.1 6 11.00 59.40 
. a glass, and are furnished with a straight glass stopcock, Zero 50 0.1 6 11.50 62.10 
til a three-way stopcock for filling, or an automatic- ae 1@ os ‘ i 
yone, 


FISCHER & PORTER CO. 


Glass Products Division 
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A NEW CONCEPT IN MICROSCOPE PERFORMANCE 


E3LABOLUX 
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The Leitz LABOLUX medical and laboratory microscope is a scientifically engi- 
neered instrument of modern design, built for a lifetime of use. The LABOLUX 
is a new concept in fatigue-free operation and precision performance. It com- 
bines the coarse and fine focusing adjustments in a single control; with all 
controls, including the actuating knob for the mechanical stage, in a low con- 
venient position. High power lenses have spring-loaded mounts preventing 
damage to lenses or slides. 


The LABOLUX can be faced away from the observer, for increased accessibility 
to all controls and to the object stage. Interchangeable body tubes permit 
binocular or monocular observation as well as photomicrography, with simul- 
taneous observation and photography made possible through a unique trinoc- 
ular attachment. A wide variety of accessories makes the Leitz LABOLUX the 
ideal instrument for hospital or office laboratory, 


SS SS SS SSS eee Se a 














E. LEITZ, INC., DEPT, SC-12 I 
468 Fourth Ave., New York 16, N.Y. | 
Please send me the Leitz LABOLUX brochure 
Name FIRST IN PRECISION OPTICS 
Street "7 
i 20987 
City, Zone, State, i ©. LeITZ, INC., 468 FOURTH AVENUE, NEw yorn 16, N.¥. 
OCistributeors of the wortd-famous products of 
= oe ee oe we oe ee ee ee oe ee ee ee ee oe oe Lelca CAMERAS © LENSES « MICROSCOPES « BINOCULARS 
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Multiply the performance of the conventional centrifuge 
by 20 and you have a centrifugal wallop that can accom- 
plish in 90 minutes at 40,000 rpm, separations requiring 
more than a full working day at 17,000 rpm. 

Such extreme centrifugal forces are available to you 
routinely with the Spinco Model L Preparative Ultra- 
centrifuge. Molecules of nearly identical mass can be 
separated efficiently...very small particles sedimented... 
macromolecules sorted for further studies. 

Adding to the versatility of the Model L are nine 
interchangeable rotors. Among them you'll find a com- 
bination of speeds, forces, tube angles and capacities to 
make your preparative work faster and more efficient. 
Accessories — such as quartz tubes for the swinging 
bucket rotors for direct absorption studies, and a Tube 
Slicer for precisely isolating fractions from cellulose tubes 
—further extend the usefulness of the Model L. For more 
details, write Spinco Division, Beckman Instruments, 
Inc., Stanford Industrial Park, Palo Alto, California, for 
information file L-5L. 


General-Purpose Fixed-Angle Rotors 


Special-Purpose Fixed-Angle Rotors 






















your service! 











TYPE 21: Large capacity makes 
this rotor ideal for initial 
processing of. biological ma- 
terials to separate cell partic- 
ulates and other large par- 
ticles; 51,000 xX g, 21,000 
rpm, 940 ml in 10 tubes. 


TYPE 40.2: Shallow tube 
angle makes possible experi- 
ments requiring minimum 


stirring at the end of the | 


run, such as identifying a 
specific biological activity in 
a crude mixture; 143,000 x 


Beckman® 
Spinco Division 
Beck Instr ts, Inc. 
CMM? TRS: Maen aaahinaha as MaLs 3 5 aks WE 
Swinging Bucket Rotors: 


Ideal for zone centrifugation 
employing density gradients; 
gives complete separation of 
different components in a 
mixture. Tube is horizontal 
during the run and swings to 
vertical position on decelera- 


TYPE 30: Provides both high 
centrifugal force and large 
sample capacity for isolating 
viruses and microsomes; 
105,000 X g, 30,000 rpm, 
462 ml in 12 tubes. 





g, 40,000 rpm. 
TYPES 30.2 and 40.3: 


Steep tube angle gives maximum sedimenting 
efficiency for separating lipoproteins and low 
molecular weight materials; 30.2 rotor gives 
94,000 X g; 40.3 rotor, 143,000 X g. 













tion. SW39L rotor gives 
173,000 X g; SW25.1 rotor, 
90,000 X g. 





Batch Rotor: 


For volumes to 1600 mi where 
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TYPE 40: Exerts centrifugal 
forces high enough to sep- 
arate proteins and small vi- 
ruses; 144,000 X g, 40,000 
tpm, 162 ml in 12 tubes. 
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t sediment packs readily; espe- 
! cially desirable for precess- 
* ing sterile materials; 35,000 
; X g, 18,000 rpm. 
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PROGRESS IN 


CHROMATOGRAPHY 





a 








CONTINUOUS ELECTROPHORESIS 


In our previous advertisement we discussed the 
separation of large molecules and colloidal particles by 
making use of the electric charge which most of these 
carry. We showed how the technique of electro- 
phoresis can be combined with the sensitivity, speed 
and stability of chromatographic methods. 

Above, we show an arrangement whereby separation 
is continuous, the fractions being collected in separate 
vessels. The sheet of specially cut filter paper (pattern 
CE/1) hangs vertically, and is saturated by the con- 
ducting buffer solution. The direction of migration of 
any component is determined by the rates at which it 
travels in the descending buffer and in the electric field 
between the electrodes. The components therefore 
diverge and are collected in vessels placed at appropriate 
points. 





BUFFER SOLUTION FLOWS DOWN SHEET 
ALONG WHOLE WIDTH 


eee 2 


TROUGH CONTAINING 
BUFFER SOLUTION 


SAMPLE APPLIED 
CONTINUOUSLY INTO 
THE STREAM OF 
BUFFER SOLUTION 





SEPARATION OF AMINO ACIDS 


An interesting application of continuous electro- 
phoresis is the separation of amino acids, either into 
groups (acidic, neutral and basic) or into individual 
amino acids, depending on the pH of the acetic acid 
used as buffer. 

Having a high charge, the particles migrate rapidly 
towards one or other of the electrodes and this must be 
balanced by selecting a paper with a correspondingly 
high rate of downward flow. 

The basic group migrates as a whole towards the 
cathode; the neutral group also moves towards the 
cathode, but very slightly; the acid group migrates 
towards the anode, and also separates into individual 
amino acids. 

Further separation of neutral and basic groups is 


achieved by changing the pH of the acetic acid buffer. 


Now that you have read this report it may occur to you that 
Chromatography can help you in your research or production 
programme. If so, our long experience in this specialised field is at 
your full disposal. Discuss-the possibilities of Chromatography with 


In Canada, Mexico, United States 
H. REEVE ANGEL & Co. INC. 
52 Duane St. New York 7, N.Y. 


In Europe, Asia, and rest of world 
H. REEVE ANGEL & GO. LTD. 
9 Bridewell Place London EC 4 


WHATMAN FILTER PAPERS 
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NTS are Ve \heleme) 
SANBORN RECORDING, 
MONITORING & RELATED 

EQUIPMENT 









...to help you select 
the right recording equipment 





for biophysical research... 





clziegn, uhytes yeh Bae eee sat en _._.___._ For the medical researcher or teacher concerned 
with measurement, recording and study of physio- 
logical phenomena such as pressures, temperatures, 
ECQC’s, sphygmograms, pneumograms, etc., valu- 
able data is available in a new catalog describing 
the major Sanborn biophysical research instru- 
ments. Information about recording systems, 
monitoring oscilloscopes and transducers is pre- 


The new catalog provides complete data on: 2-, 
4-, 6- and 8-channel “150M” Recording Systems 
and the five primary plug-in Preamplifiers used 
with them; four different single-channel recording 
systems, as well as the 2-channel Twin-Viso (direct 
writing) and Twin-Beam (photographic) systems; 
the Viso-Scope oscilloscope, its companion “OR” 
model for operating room use, and the related 
Vector Amplifier and Electronic Switch; the Ampli- 


Player, and two series of physiological Pressure 
Transducers. Prices of all instruments are also in- 
cluded, as well as a useful equipment selection 
questionnaire form. 


rather than simply as product descriptions. By 
frequent use of typical examples — involving the 
number and nature of phenomena to be studied, 
the transducers or other associated equipment to 
be used, future needs vs. present requirements, etc. 
—the Sanborn catalog can greatly simplify equip- 
ment selection and insure maximum usefulness 
per dollar invested. 


| 
| 
| 
| 
| 
fying Siathalisbe, Heart Sound Tape Recorder/ | sented from the standpoint of the user’s requirements, 
| 
| 
| 
| 
| 
| 
| 


For your copy of this new Sanborn Cotalog, 
address Inquiry Director, Medical Division. 


SANBORN COMPANY 


175 Wyman Street, Waltham 54, Massachusetts 





Recording System, 
Oscilloscope and Tape Recorder/‘Player... 
three of 17 instruments in Catalog 
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eee POLARIMETER with scale reaing to 0.05 


Inclined observation telescope permits readings from sitting position. 


* 


* 


Glass scale, verniers and Laurent half-shade plate (triple field of view) are 
observed in the same telescope. 


* 


Illumination by either a double filament 40-watt bulb or sodium spectral 
bulb. 


Newly designed, precision polarimeter tubes ensure absence of strain, re- 
sulting in true measurements. 


Direct vernier readings can be made to 0.05° and estimated to 0.025°. 





CZEISS POLARIMETER with scale reading to 0.01 





Assures ease in manipulation and higher accuracy in making measurements because: 

* Inclined observation telescope permits readings from sitting position. 

* Through observation telescope the scales as well as the half-shade field of view can be observed. 
* Direct vernier readings can be made to 0.01° and estimated to 0.005°. 


* Moveable carrier holding two polarimeter tubes facilitates procedure of examinations. 


* Coaxially-mounted coarse and fine adjustment knobs and switch controlled by right hand resting on table-top. 


* Interchangeable built-in sodium or mercury spectral bulbs furnish strictly monochromatic light controlled by 


precision interference filters. 


Newly-designed, precision polarimeter tubes ensure the absence of strain, further assurance of true measuring 
results. 


Write for free detailed literature 


CARL ZEISS, INC... 485 Fitth Avenue, New York 17, N. Y. 


Guaranteed uninterrupted repair service 
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Kodak reports on: 


photographic materials for looking down... ideas that gel, or turn thixotropic ...a 
photographic plate within the spirit, if not the letter, of Lambert’s Law 


A new aerial film 


In an economy based squarely and 
frankly on planned technological 
obsolescence, it has been almost 
embarrassing that for many years 
the aerial mappers’ Kodak Super-XX 
Aerographic Film has stayed virtu- 
ally unchanged. When a company 
makes a product on which a whole 
craft bases itself, strong pressures 
are felt from the customers them- 
selves to leave well enough alone. 
Eventually, though, comes time to 
uncork the achievements of re- 
search and see what happens. 

So: In an airplane we identically 
mount two identical simultaneously 
actuated cameras with identical 
lenses and take them up to 20,000 
feet on a good day. One contains 
Kodak Super-XX Film and the 
other the new Kodak Plus-X Aere- 
con Film. We do some photogra- 
phy, give both films the same proc- 
essing in Kodak Developer D-19, 
and put a magnifier to the nega- 
tives. Railroad ties are not resolved 
on the Super-XX, and they are re- 
solved on the Plus-X Aerecon. 

Plus-X Aerecon is designed for 
high-altitude work. It is about a 
third of a stop slower than Super- 
XX, Its spectral sensitivity goes out 
to 710 my in the near-infrared. Its 
acutance—a measure of the sharp- 
ness with which it can reproduce 
the edge of an object—is very much 
higher than that of Super-XX. Fur- 
thermore, its acutance remains high 
at the high densities. On a resolving 
power test object of 1000:1 con- 
trast, Plus-X gives an advantage 
over Super-XX in the ratio of 9:8, 
but when the contrast drops to 2:1 
the resolving power advantage of 
Plus-X, instead of vanishing, rises 
to 3:2. Our research men find this 
astonishing. 

They will be glad to talk with you and 
load you up with reprints of papers that 
distinguish in extremely precise language 
between resolving power, acutance, 
granularity, and graininess, which are 
all very different concepts. To dig into 
this thing, write Eastman Kodak Com- 


pany, Government Sales Division, Roch- 
ester 4, N. 


Mono-and-water 


We have run into a few matters in 


the field of colloid chemistry that 
can stand being presented straight. 
They concern monoglycerides, a 
kind of fat widely used in baking. 
Monoglycerides which have been 
substantially freed of diglycerides 
by molecular distillation can seize 
water and imprison it. 

*When a monoglyceride at a 
temperature above its melting point 
—which for some may not much 
exceed that of water—is poured 
into water at the same temperature, 
a firm gel is instantly formed. The 
gel contains 15 to 25% of water. 
Child of what appears to be hydro- 
gen bonding of water to oil, it is 
dispersible in the former not at all 
and soluble in the latter only with 
difficulty. As long as kept warmer 
than the melting point of the mono- 
glyceride and protected from dry- 
ing, the gel is indefinitely stable. 

When the pouring is done the 
other way—water into the liquid 
monoglyceride—viscosity of the 
equilibrized system rises continu- 
ously until a non-pourable trans- 





parent “solid” as firm as putty 
results. 

eClear homogeneous liquids can 
be made from water, plain fat, and 
monoglyceride. The water can carry 
water-soluble substances while the 
fat carries oil-soluble substances. 

¢ With liquid monoglyceride, wa- 
ter, and soap, one can make a trans- 
lucent thixotropic liquid that is 
“springy,” like egg white. When 
cooled below a certain point, it 
changes to a crystalline character in 
which it is like translucent pudding, 
but still thixotropic. A word like 
“‘thixotropy,” casually dropped in 
non-rheological company, can help 
a person. 


Notice how nothing is said about ap- 
plications? That’s because we do not 
want to prejudice your imagination, gen- 


tle reader. For a full report on mono- 
and-water, as we see it to date, write 
Distillation Products Industries, Roches- 
ter 3, N. Y. (Division of Eastman Kodak 
Company). That’s the same organization 
which puts out those Eastman Organic 
Chemicals which have been used in lab- 
oratories since Hector was a pup. 


In memory of a perfectionist 


As Johann H. Lambert must have 
remarked more than once before 
he passed away in 1777, wenn bBie 
Lichtstarke der von einer Flache kom- 
menden Strahlung dem Cosinus des 
Ginkels swischen Strablrichtung und 
SHlachennormalen proportional ist, so 
nennen wir die Flache eine volkommen 
streuende Slache. In short, a per- 
fect diffuser has the same bright- 
ness from every direction. A nearly 
perfectly diffuse reflector is fairly 
easy to come by, but a perfectly dif- 
fuse transmitter is just a convenient 
idea, remote from reality. 

We like to think that a product 
we call Kodak Day View Screens, 
though far from the letter of Lam- 
bert’s Law, comes as close to diffuse 
transmission as any material avail- 
able. We make these for optical in- 
struments wherein an image is to be 
projected from behind the screen 
with a minimum of “hot spot” at 
the center to dazzle and annoy. They 
are clear glass plates precisely 
coated with one of several composi- 
tions that we are rather proud of. 

Perhaps the thought occurs to 
you that a photographic emulsion 
might be coated over the light- 
diffusing composition, of a speed 
such that the plate might be exposed 
in a camera in order to get some 
sort of photographic pattern for 
comparison with a projected image 
on the screen. The very same 
thought has occurred to us. 

As a result, we now offer Kodak 
Translucent Plates, Type 5. Axially the 
processed plates transmit 85% of the 
incident light (where unobscured by the 
photographic image, of course). At 0° 
they are only eight times brighter than 
Herr Lambert figured they ought to be, 
while at 30° they are 0.8 times as bright 
as he would have wanted. This is much 
better than it sounds and a whale of a 
lot better than ground glass. For more 
technical details and all the commercial 
details, write Eastman Kodak Com- 
pany, Special Sensitized Products Di- 
vision, Rochester 4, N. Y. 





This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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Cleveland 15, Ohio 


Philadelphia 4, Pa. 
1720 Euclid Avenue 


135 South 36th Street 





CAMBRIDGE INSTRUMENT CO., INC. 


3525 Grand Central Terminal, New York, N. Y. 


Park, III. Detroit 2, Mich. 


Oak z 
6605 West North Avenue 


Manufacturers of Electrical and Mechanical Instruments of Precision 


Silver Spring, Md. 


7410 Woodward Avenue 933 Gist Avenue 








CAMBRIDGE pH EQUIPMENT 






RESEARCH 
MODEL 


INDUSTRIAL 


LABORATORY MODEL 


MODEL 


PORTABLE pH METERS 


Cambridge pH Meters operate from any convenient 110-volt AC 
outlet, eliminating battery nuisance. Can be left turned on con- 
tinuously, thus ending “warm-up” delays. 


Industrial Model is a direct-reading pH Meter for all-around 
plant and laboratory use. So simple even unskilled production 
workers can make accurate pH determinations with it. Accuracy 
0.1 plIl, range 0 to 14 pH. 


Laboratory and Research Models use an Electron-Ray Null 
Indicator which provides sensitivity with complete immunity from 
damage through mismanipulation. Electrodes are sealed and com- 
pletely shielded. Electrode of Laboratory Model can be used in 
beaker as small as 10 cc. or as large as 230 cc. Research Model 
can measure pH of samples as small as 0.4 cc. 


Laboratory Model: Accuracy .05 pH, sensitivity .01 pH, read- 
ings reproducible to .02 pH. Range 0 to 14 pH; 0 to 1000 mv, 


Research Model: Accuracy .02 pH, sensitivity .005 pH. Read- 
ings reproducible to .01 pH. Range 0 to 14 pH; 0 to 1200 mv. 


pH RECORDERS AND INDICATOR-CONTROLLERS 


Cambridge Single- or Multi-Point Elec- 
tronic pII Recorders (at right) incorporate 
developments that make possible high accuracy, 
stability and trouble-free performance. Cam- 
bridge pH Indicator-Controllers (below) are 
used in chemical processes, waste disposal op- 
erations, etc., where an inexpensive means of 
measuring and controlling pH is a factor. Uni- 
versal Type Electrode Assemblies are pro- 
vided for either immersion or flow applications. 
These assemblies can be mounted at sampling 
points at any distance from the instrument. 


Single-Point 
PH Recorder 
(Strip chart assem- 
blies also available) 


»> 


PH Indicator- 
Controller 


<«& 





CAMBRIDGE MOISTURE INDICATORS 


Used in industries processing paper, textiles and other hy- 
groscopic materials. In the surface model a reading of the mois- 
ture is obtained merely by placing the instrument on the material 
under test. The printer’s model is provided with a blade 18” long 
containing the sensitive element for insertion in stacked or bulk 
materials, 
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“amount of oxygen in flue gases, etc., etc. 





CAMBRIDGE GAS ANALYZERS 
RECORDING ANALYZERS—Single- and Multi-Point 


Cambridge Gas Analyzers continuously ana- 
lyze and simultaneously record on one chart 
from one to six constituents of a gas. They 
may be used for most simple and many com: 
plex mixtures of gases. Dependable and labor- 
saving these Analyzers make possible in- 
creased efficiency and savings in the operation 
of steam generating plants, cement kilns, blast 
furnaces; in the production of inert gases; in 
metallurgy, in petroleum refining and other 
chemical processes. 

Employing the thermal conductivity prin- 
ciple, no chemicals, fragile glassware, or mov- 
ing parts are used in analysis units. Com- 
pletely automatic; only minimum attention is 
needed. Accurate and sensitive, ruggedly built 
to stand up under plant conditions. Operate 
from electric supply line. Multi-Point Ana- 
lyzers can be connected to different sampling 
points and used with one recorder which is 
located wherever desired. 


COMBINATION GAS ANALYZERS: A 
5-Point Gas Analyzer provides simultane- 
ous analysis and continuous graphic record of 
the CO., H», CO, CH,, and Os in a sample of 
combustion products, or of five constituents of 
other gases. Other models are available in 
standard un‘ts including a 3-Point Gas Ana- 
NESE lyzer (see illustration at left) for CO., Th, 
$-Point Recording and CO; 2-Point Analyzer for Dissolved Oz 
Gis Analyzers and Dissolved He or for Oz and COQy ete. 


(COs, Hs CO) SINGLE-POINT ANALYZERS: Dissolved 
OQ» Recorder furnishes continuous check on oxygen in boiler feed 
water and in the aeration and final tanks of sewage treatment 
plants. 


Dissolved Il; Recorder continuously determines and records 
hydrogen concentration in steam condensate. 
O, Recorder measures and records the 


Descriptive literature on any Cambridge Gas 
Analyzer will be mailed on request. We invite 
your inquiry on any special gas analysis prob- 
lem you may have; send details for our 
recommen:lation, 


PORTABLE INDICATING ANALYZERS 


For fast and accurate testing, Cambridge 
Portable Gas Analyzers are available for a 
number of gases such as COs, He, He, A, auto- 
motive exhaust gas. Write for literature, 
and please send details of your applica- Wont? ike, 
tion. 7” x 8%" x 11” 

CAMBRIDGE SURFACE PYROMETERS 


Light-weight, .portable instruments—accurate but 
rugged—for plant and laboratory use. Roll Model 
for measuring temperature of still or moving rolls; 
Mold Model for mold cavities and flat surfaces; 
Needle Model for materials in a plastic or semi- 
plastic state; Extension Model for surfaces in hard- 
to-reach locations. Four combination models also 
available in which two or three instantly interchange- 
able thermocouple attachments are used with a 
single indicator. Standard ranges: 50° to 250°F., 50° 
to 400°F., 50° to 600°F., 50° to 900°F., 0° to 200°C., 
0° to 300°C., 0° to 500°C. Send for Bulletin 194-SA. 


HYDRAZINE RECORDER, for continuous measurement and 
control of NeH, in boiler feedwater and other aqueous solutions. 
Ranges: 0-200 and 0-160 ppb of NeH,. 


CAMBRIDGE ALSO MAKES Exhaust Gas Testers, Aero 
Mixture Indicators, Fluxmeters, Vibrographs, Voltamographs, 


Fabric Permeameters, Instruments for Measuring Radioactive 
Emission, and other instruments of precision. 





Indicating 
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4496 


If you use ground joint flasks, this 
number has meaning for you. 

It represents the number of ground 
joint flasks made of Pyrex brand glass 
No. 7740 listed in our catalogs. Among 
these thousands, you will surely find 
the ones you need. 

In these flasks you get the work 
qualities and endurance of PyYREXx 
brand labware. You also get joints 


Corning meant research ie Glatt 


6 DECEMBER 1957 


ground to a “satin-smooth” finish, 
which eliminates leak-causing irregu- 
larities. 

This finish, ground to precise uni- 
formity, is a result of extensive re- 
search in the fields of abrasives and 
grinding techniques. It gives you an 
easy fit without looseness. 

Uniformly fine grinding also gives 
you complete interchangeability of 





















ground joints. And in vacuum work, 
you need only a minimum of lubricant 
to get the tight seal you need. 

If you would like to look at the as- 
sortment of these long-lasting, super- 
latively made flasks, you'll find them 
listed in our new catalogs, LP36 for 
standard laboratory ware and CA-2 
our special glassware catalog. 





Name 


CORNING GLASS WORKS 

75-12 Crystal Street, Corning, New York 

Please send me a copy of: Catalog LP36—“Laboratory 
Glassware” []; Catalog CA-2—‘“Custom-Made Labora- 
tory Glassware by Corning.” [] 


Title. 





Company 





Street. 





City 


Zone. State. 

















SARGENT-JENSEN - HIGH FREQUENCY 


TITRATOR 


FOR CONDUCTOMETRIC TITRATIONS 


® No Electrodes 


® No Physical Contact Between 


Instrument and Sample 


@ High Sensitivity 


MODEL HF 


Designed and manufactured by 
E. H. Sargent & Co. in collaboration 
with Fred W. Jensen. 


$-29230 TITRATOR—Sargent-Jensen, Model HF. 


This instrument provides a new facility for the high fre- 
quency measurement of conductance and dielectric con- 
stant. It is primarily designed for use with aqueous or 
semi-aqueous solutions of electrolytes, and in particular 
as an indicator of the course of titration reactions for end 
point determination. This method is characterized by an 
absence of physical or electrical contact between instru- 
ment and the solution under measurement, and thereby 
eliminates the problems associated with use of electrodes 
in low frequency conductance measurement, while pro- 
viding a high order of sensitivity. 


The method is based upon the principle that changes in 
the electrical properties of a solution exposed to the high 
frequency electromagnetic or electrostatic field associated 
with an electronic oscillator are reflected as changes in the 
electrical character of the oscillator circuit. The instru- 
ment measures directly the high frequency voltage appear- 
ing at a circuit tuned by the sample and its associated 
vessel to a frequency of 4.5 megacycles per second. 











Changes in conductance result in changes in the amount 
of power withdrawn from the circuit with consequent 
changes in amplitude of the high frequency voltage. 
Changes in conductance in a sample solution during titra- 
tion are, therefore, registered as changes in deflection of a 
panel mounted meter. The course of a titration may be 
followed by recording meter deflection as a function of 
volume of titrant added. 


All controls necessary for operation of the instrument are 
mounted on a sloping front panel of aluminum with an 
anodized finish. In addition to the large indicating meter 
mounted at the center of the panel there are grouped con- 
trols for adjusting the sensitivity of indication, for com- 
pensation of a major part of the initial voltage to allow 
use of maximum sensitivity during titration, and a tuning 
adjustment whereby increased sensitivity may be provided 
in titrations involving very dilute solutions. Height, 81% 
inches; width, 1734 inches; depth, 11 inches; finish, gray 
enamel. Complete with one S-29240 cell and cord and 
plug for attachment to standard outlets. For operation 
from 115 volt, 60° cycle, A.C. circuits.........$425.00 


SARGENT 


SCIENTIFIC LABORATORY INSTRUMENTS @ APPARATUS © SUPPLIES @ CHEMICALS 





E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT 4, MICHIGAN 
SOUTHWESTERN DIVISION 5915 PEELER STREET, DALLAS 35, TEXAS 
SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 4, ALA, 
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AT THE EXPOSITION... 
... IN BOOTH 96 


is the centrifuge Development of The Year—the SERVALL 
“SZENT-GYORGYI-BLUM”’ CONTINUOUS-FLOW AT- 
TACHMENT. The widely-discussed problem of harvesting small 
amounts of precipitate from large volumes of solution has been 
solved. Precipitate is collected directly in tubes—eight, four, two 
or one—while supernatant is expelled into adjacent container. 
Time-consuming batch operations are no longer required. Flow- 
Rate in excess of 200 ml per minute speeds operation. Stainless- 
steel construction. WILL BE SHOWN IN OPERATION. 


SERVALL SS-3 AUTOMATIC PUSH-BUTTON SUPER- 
SPEED CENTRIFUGE brings to the Superspeed Range auto- 
matic acceleration to the pre-set speed, plus dynamic braking. Ac- 
commodates SS-3 Rotor (8x 50 ml, 17,000 RPM, 34,400xG) and 
large-capacity GS Rotor (6x295 ml, 14,800xG)—both with 
sealed covers. Further versatile rotors for this unit are in develop- 
ment. Designed for Continuous-Flow Attachment. Servall Gyro- 
Action Self-Centering Assembly sets new standards of perform- 
ance. Armor-plate construction of Rotor Chamber. See this auto- 
matic instrument demonstrated in Booth 96. 






wan Sorwall, Ine. 


NORWALK - CONNECTICUT 
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SS-1 Superspeed Angle Centrifuge 


SS-1A Superspeed Angle 
Centrifuge Water Cooling 


SS-2 Vacuum-Type Centrifuge 
SS-3 Push-Button Automatic 
Superspeed Centrifuge (Patents 
Pending) 


SS-4 Enclosed Superspeed 
Centrifuge (Patents Pending, 


Superspeed Refrigerated 
Centrifuge v | 


“Szent-Gyorgyi-Blum” 
Continuous Flow Centrifuge 
(Patents Pending) 

Type GS Large Volume Rotor 


Small and Medium Angle 
Centrifuges . 


Large Angle Centrifuges 
Omni-Mixer (Homogenizer) 


“Porter-Blue” Ultra-Microtome 
(Patents Pending) 


Automatic Pipettes 


Accessories including Centrifuge 
Tubes and Adapters 


SERVALL ENCLOSED SERVALL AUTOMATIC 
CENTRIFUGE CENTRIFUGE 








SERVALL SS-4 ENCLOSED SUPERSPEED CENTRIFUGE 
has same rotor versatility as SS-3 and same Gyro-Action Drive, 
but is manually controlled. 


Both the SS-3 and SS-4 have the unique SERVALL Noise-Sup- 
pression and Dual Cooling Systems, Safety Interlock to break 
circuit should rotor-imbalance occur, Direct-Reading Tachometer 
—Ammeter, Timer, Remote-Control facility, and Low Silhouette 
for convenient accessibility. 





Since 1943, the 

world’s largest 
Manufacturer of 
Superspeed Centrifuges 


DESIGNERS, MANUFACTURERS AND 
DISTRIBUTORS OF **SERVALL"* 
LABORATORY INSTRUMENTS 
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The International Review Series on Atomic Energy 


PROGRESS IN NUCLEAR ENERGY 


editorial advisory group: 


D. I. BLOKHINTSEV 
J. V. DUNWORTH 


D. J. HUGHES 


The editors and publishers intend that 
the Progress in Nuclear Energy Series 
shall be the authoritative international 
medium of publication of review articles 
on all aspects of atomic energy. 

The primary purpose of each series 


* 
PHYSICS AND MATHEMATICS 
Series | Vol. |. Price $12.00 
Vol. Il. In preparation 
REACTORS 
Series II Vol. |. Price $14.00 
Vol. Il. In preparation 
PROCESS CHEMISTRY 
Series III Vol. |. Price $12.00 
Vol. Il. In preparation 
TECHNOLOGY & ENGINEERING 
Series IV Vol. |. Price $12.00 
Vol. II. In preparation 
METALLURGY AND FUELS 
Series V Vol. |. Price $21.00 
Vol. Il. In preparation 








Al'AS AND PURPOSE OF THE PROGRESS IN NUCLEAR ENERGY SERIES 


Write for full descriptive leaflets on the above titles 


PERGAMON PRESS 


NEW YORK LONDON 
122 East 55th Street, New York 22, N. Y. 
24 Rue des Ecoles, Paris Ve. 


I. I. NOVIKOV 
F. PERRIN 
ALVIN M. WEINBERG 







will be to contribute to the advancement 
of the art with which it deals, in addition 
to making the presently known informa- 
tion more readily accessible. It will also 
try to point the direction for future 
progress. 


* 

BIOLOGICAL SCIENCES 

Series VI Vol. |. Price $7.00 
Vol. Il. In preparation 

MEDICAL SCIENCES 

Series VII Vol. |. Price $6.00 
Vol. Il. In preparation 


THE ECONOMICS OF NUCLEAR 
POWER INCLUDING ADMINIS- 
TRATION AND LAW 


Series VIII Vol. |. Price $17.00 
Vol. Il. In preparation 

ANALYTICAL CHEMISTRY 

Series IX Vol. |. In Preparation 

LAW AND ADMINISTRATION 

Series X Vol. |. In preparation 


PARIS LOS ANGELES 
4 & § Fitzroy Square, London, W.1. 


10638 South Wilton Place, Los Angeles 47, California 


SCIENCE, VOL. 126 





ee ee ee ee ee 








OL. 126 





6 December 1957, Volume 


AMERICAN ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE 


Board of Directors 
Laurence H. Snyper, President 
Watiace R. Brope, President Elect 
Paut B. Sears, Retiring President 
Paut M. Gross 
Grorce R. Harrison 
Paut E. Kiopstec 
Cuauncey D. Leake 
Marcaret Megap 
THomas Park 
Wittiam W. Rusey 
Aran T. WATERMAN 
Paut A. ScHererR, Treasurer 
Dart Wo trie, Executive Officer 


Daet Wotrtie, Executive Officer 
Granam DuSuane, Editor 
JoserH Turner, Assistant Editor 
Rosert V. Ormgs, Assistant Editor 


Editorial Board 
Wa.tace R. Brope Epwin M. LERNER 
BentLey GLass WiuiaM L. Straus, Jr. 
Kart Larx-Horovitz Epwarp L. Tatum 


Editorial Staff 
Patricia L. Carson, Mary L. Crasitt, Saran S. 
Dees, Nancy S. Hamitton, Ouiver W. HeatTwo_e, 
Yuxie Kozar, Evten E. Murpny, Betusase Pep- 
ERSEN, MApELINE ScHNeEIDER, ALIcE C. SMITH, 
JacQuELYN VOLLMER 


Eart J. Scueraco, Advertising Representative 


SCIENCE, founded in 1880, is published each 
Friday by the American Association for the Ad- 
vancement of Science at Business Press, Lancaster, 
Pa, Entered at the Lancaster, Pa., Post Office as 
second class matter under the Act of 3 March 1879. 

SCIENCE is indexed in the Reader’s Guide to 


Periodical Literature and in the Industrial Arts 
Index. 


Editorial and personnel-placement correspond- 
ence should be addressed to SCIENCE, 1515 
Massachusetts Ave., NW, Washington 5, D.C. 
Manuscripts should be typed with double spacing 
and submitted in duplicate. The AAAS assumes no 
responsibility for the safety of manuscripts or for 
the opinions expressed by contributors. For de- 
tailed suggestions on the preparation of manu- 
scripts, book reviews, and illustrations, see Science 


125, 16 (4 Jan. 1957). 


Display-advertising correspondence should be 
addressed to SCIENCE, Room 740, 11 West 42 
St., New York 36, N.Y. 

Change of address notification should be sent to 
1515 Massachusetts Ave., NW, Washington 5, D.C., 
4 weeks in advance. If possible, furnish an address 
stencil label from a recent issue. Be sure to give 
both old and new addresses, including zone num- 
bers, if any. 

Annual subscriptions: $7.50; foreign postage, 
$1; Canadian postage, 50¢. Single copies, 25¢. 
Special rates to members of the AAAS, Cable 
address: Advancesci, Washington. 

Rates effective 1 January 1958: $8.50; foreign 
postage, $1.50; Canadian postage, 75¢. Single 
copies, 35¢. 





swam SCIENCE 


New Things in Three Dimensions 


Large-scale exhibits have been an integral and important feature of 
AAAS meetings since 1924. In accord with the diversity of the Associa- 
tion’s conventions, with all principal fields of science represented by the 
programs of the sections and the participating societies, the exhibits are 
both numerous and varied. Each of the major fields of science is sufficiently 
represented at the meetings to warrant the participation of exhibitors with 
lines of particular interest. Thus, for example, some exhibits will appeal 
especially to astronomers, geologists, physicists, biologists, or medica! re- 
searchers, but will not be without interest to those in other disciplines. In 
recent years, the publishers, instrument makers, and larger supply houses 
have been joined by such agencies as Biological Abstracts, the Educational 
Testing Service, the National Science Foundation, and the Oak Ridge In- 
stitute of Nuclear Studies, as well as a growing number of large industries 
showing highly informative institutional exhibits. 

At Indianapolis this year, the AAAS Annual Exposition of Science and 
Industry will be especially rich in displays of advances in pharmaceuticals 
and electronics and of the components and adjuncts of jet aircraft and 
guided missiles. This is apparent from the list of this year’s exhibitors and 
the descriptions of their exhibits which is to be found in subsequent pages 
of this issue. The 1957 Exposition is worth a trip to Indianapolis for itself 
alone. We hope those who are going for the sessions will not fail to budget 
time for an adequate survey of the Exposition. 

The exhibitors have much to offer visiting scientists and, conversely, 
they may receive much in return. The representatives of the participating 
firms, in addition to showing their latest aids for science, may also be able 
to provide just the bit of information or the helpful suggestion on tech- 
niques that one can use; in return, they will welcome expressions of new 
needs or requirements from those they serve. 

During the brief span of the meeting period, both those who produce the 
tools of science and those who use them have opportunities to meet each 
other on a scale that dwarfs the number of calls the same representatives 
can make to widely scattered campuses, when, also, scientists may be pre- 
occupied with their daily activities. The exhibitors and the scientists meet 
each other not primarily to place or accept orders at the moment, but 
essentially to exchange information in a way that no printed brochure or 
sales letter can match. 

In a literal sense, the actual display of the latest in books, instruments, 
and laboratory supplies—or some of the most recent technological ad- 
vances of industry—are three-dimensional, tangible information pieces, 
willingly explained to all who are sufficiently interested to pause before a 
booth—Raymonp L. Taytor 
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Antibiotics in Food 


Preservation 


Public Health and Regulatory Aspects 


The extension of the uses of antibiotics 
to fields other than prophylaxis and ther- 
apy of human disease has magnified the 
problems of the U.S. Food and Drug 
Administration from the standpoint of 
side reactions and possible significance 
to public health. Antibiotics are used in 
animal nutrition for promotion of growth 
in swine, chicks, and poults. Therapeutic 
and prophylactic use of large quantities 
of antibiotics is made for animals such 
as cows, beef cattle, swine, chicks, and 
mink, These drugs are now being used 
as crop sprays to prevent blight in ap- 
ples, pears, walnuts, and beans and bac- 
terial diseases of tobacco, tomatoes, pep- 
pers, and cherries. Studies have been 
made to show the value of antibiotics in 
the preservation of vegetables, fish, beef, 
ham, chickens, and other perishables. 

The actual or potential introduction 
of antibiotics into the food supply poses 
the same problem as does the use of any 
other chemical, and this growing use of 
chemicals in food is one of the most 
serious problems facing the Food and 
Drug Administration. It should be em- 
phasized, however, that the problem of 
contamination of foods with antibiotics 
is a small one compared with our other 
problems of food safety. There is virtu- 
ally no limit to the expanding list of 
chemicals that may find their way into 
our food supply. Chemicals are pro- 
moted as stabilizers, preservatives, dis- 
infectants, antioxidants, extenders, ten- 
derizers, emulsifiers, growth promoters, 
fumigants, herbicides, defoliants, fungi- 
cides, miticides, bleaches, sweeteners, 
conditioners, colors, and flavors. In ad- 
dition, food packages which incorporate 
new plastics, enamels, films, plasticizers, 
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catalysts, and coatings are further poten- 
tial sources of food adulteration. 

In 1942 when penicillin was first in- 
troduced into this country, it is question- 
able whether anyone realized that this 
event was the beginning of a new billion- 
dollar industry. During the first year of 
commercial production, about 29 pounds 
of penicillin were made available. In this 
past year, over 960,000 pounds were pro- 
duced. Total. antibiotic production was 
2.5 million pounds in 1956. It need not 
be emphasized here that these drugs 
have had very wide and, in some cases, 
indiscriminate use. Their remarkable 
curative powers, more pronounced per- 
haps in the early days than now, resulted 
in their being injected, insufflated, given 
by mouth, spread on every part of the 
body, and sprayed intra-abdominally, in- 
tracisternally, intrapleurally, and intra- 
vaginally; no surface or cavity of the 
body has remained inviolate. There are 
over 400 preparations of antibiotics avail- 
able for clinical use today, and they run 
the gamut of injectables, ointments, pow- 
ders, sprays, capsules, syrups, ear and eye 
drops, suppositories, troches, tablets, and 
veginal bougies. Antibiotics have saved 
tens of thousands of lives in the past 14 
years, and the reduction in mortality, 
morbidity, and complications of diseases 
has affected the lives of millions. 


Side Reactions 


Nevertheless, with such major ad- 
vances in therapy we unfortunately have 
to face the accompanying untoward side 
reactions. These invariably follow. In the 
case of penicillin, a relatively atoxic 


drug, the “side reaction” is its potenti- 
ality for sensitizing certain unfortunate 
individuals. Although the other antibiot- 
ics are, in general, poor sensitizers, other 
side reactions may occur following their 
administration. 

It is estimated that about 10 percent 
of our population has a tendency to be- 
come sensitive, in the course of a life- 
time, to some food, drug, cosmetic, or 
other substance, while the great majority 
of individuals are resistant. Within this 
10 percent there is a great variation in 
susceptibility to sensitization. Some ac- 
quire it easily, while others are more re- 
sistant. Some may be sensitive on first 
contact (the atopic group), while others 
require one contact, and still others may 
require several contacts, before exhibit- 
ing a reaction. The reactions, too, vary 
in degree from mild, transient rashes to 
prolonged urticaria and from a brief 
asthmatic attack to fatal anaphylactoid 
shock. Allergic manifestations occur less 
frequently in children. 

Antibiotics are probably our most im- 
portant and most widely used therapeutic 
agents. It is unlikely that any one of us 
will go through life without having anti- 
biotics administered to us by our physi- 
cian for sound medical reasons. Thus, 
with a population for this country of over 
170 million, according to the most recent 
figures, we are concerned primarily with 
perhaps 17 million people who may re- 
act to a contact with antibiotics, be it 
through its therapeutic use for some dis- 
ease condition or, inadvertently, through 
eating or drinking foods containing them. 
In the first case the physician and pa- 
tient have a choice, but in the latter in- 
stance there is none. 


Antibiotics in Animal Feed 


Antibiotics used for stimulation of 
growth are usually present in feed in 
small amounts (5 to 20 parts per mil- 
lion). When antibiotics are used in these 
quantities, antibiotic residues are not 
found in the blood or tissue of the ani- 
mal. When 50 to 200 parts per million 
are used for prophylactic or therapeutic 
purposes in feed for chicks or poults, it 
may be demonstrated that there are resi- 
dues in the tissues during the period in 
which the animal is being fed these 
higher concentrations. However, the anti- 





Dr. Welch is director of the Division of Anti- 
biotics of the U.S. Food and Drug Administration. 
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biotics are rapidly excreted within a few 
days after the drug is withdrawn. The 
use of antibiotics as described above, 
under present normal marketing condi- 
tions, does not, in our opinion, constitute 
a public health hazard. Antibiotics used 
as crop sprays are dissipated before the 
edible portion of the plant is formed, 
and since they do not reach the con- 
sumer, no public health problem is in- 
volved. 


. 


Food Preservation 


Extensive experiments have been con- 
ducted to explore the potentialities of 
antibiotics as food preservatives. In No- 
vember 1955 the Food and Drug Ad- 
ministration approved the use of chlor- 
tetracycline for the preservation of raw 
poultry, and about one year later similar 
approval was given for oxytetracycline. 
Tolerance levels for these drugs were 
established under the provisions of the 
Miller Pesticide Chemicals amendment 
to the Food, Drug, and Cosmetic Act, 
passed by the 83rd Congress in 1954. 
These drugs act as preservatives and ex- 
tend the “shelf life” of the fowl. Under 
the Miller amendment, the applicant 
must demonstrate “usefulness” to the 
satisfaction of the Department of Agri- 
culture and “safety” to the Food and 
Drug Administration. The tolerance level 
for both chlortetracycline and oxytetra- 
cycline in the raw bird was established 
at 7 parts per million, in any part of the 
bird. Before approval of this tolerance 
level was granted, it had to be shown 
that no significant antibiotic residues 
could be found in the poultry after cook- 
ing by broiling, frying, boiling, or bak- 
ing. A considerable number of investi- 
gations of the usefulness of antibiotics in 
the preservation of fish and meats have 
also been completed. However, approval 
of such uses by the establishment of tol- 
erance levels under the Miller amend- 
ment can be obtained only when conclu- 
sive evidence is presented that such use 
is not detrimental to the health of the 
general public. 


Indirect Adulteration 


In addition to being directly intro- 
duced in these ways into the food supply, 
antibiotics may also find their way into 
foods indirectly. In 1948 it was first noted 
that when milk from cows that had been 
treated for mastitis by intramammary in- 
fusion was mixed with antibiotic-free 
milk for the purpose of making cheese, 
failure to produce a satisfactory cheese 
product often resulted. This was due to 
the inhibition of the starter culture used 
in cheese manufacture by the antibiotic 
present in the milk. Realizing that anti- 
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biotics might also reach the consumer by 
way of milk, the Food and Drug Admin- 
istration, by regulation, required that 
mastitis preparations carry a warning in 
their labeling to the effect that “milk 
from treated segments of udders should 
be discarded or used for purposes other 
than human consumption for at least 72 
hours after the last treatment.” In further 
recognition of the possibility that anti- 
biotics might get into the food supply, a 
statement of policy was issued in Febru- 
ary 1953 by the Secretary of the Depart- 
ment of Health, Education, and Welfare 
concerning the direct or indirect addition 
of antibiotic drugs to foods for human 
consumption. In effect, the policy state- 
ment was as follows: “The presence of 
antibiotic drugs in foods intended for 
human consumption, or the direct or in- 
direct addition of such drugs to such 
foods, may be deemed an adulteration 
within the meaning of section 402 of the 
Federal Food, Drug, and Cosmetic Act.” 

Very large amounts of antibiotics are 
used in the treatment of milk-producing 
cows infected with mastitis. It is esti- 
mated that more than 75 tons of these 
drugs are used yearly in the treatment 
of this widespread infection. The great 
bulk of infected cows are treated by 
udder infusion, and a variety of products 
are available for this purpose. Penicillin 
is perhaps used in the greatest volume, 
since this drug is quite effective in those 
cases caused by streptococci, particularly 
Streptococcus agalactiae, the organisms 
responsible for most cases of mastitis. 
However, the disease is also caused by 
other organisms, such as the corynebac- 
teria and the coli-aerogenes group of or- 
ganisms, and, as a result, other anti- 
biotics, such as dihydrostreptomycin, 
streptomycin, the tetracyclines, neomy- 
cin, and bacitracin, and the sulfona- 
mides are used for treatment and pro- 
phylaxis. 

Treatment usually consists of appli- 
cation of a single tube or injection of a 
syringe full of the preparation for each 
infected quarter of the udder, but as 
many as four treatments, at 12-hour in- 
tervals, may be necessary per quarter. 
Thus, in a single treatment, an animal 
that is being treated with a combination 
preparation may be given 500,000 units 
of penicillin, 500 milligrams of dihydro- 
streptomycin, 50 milligrams of neomy- 
cin, and 750 milligrams each of sulfa- 
nilamide and sulfathiazole. If the infec- 
tion is severe, the animal may receive as 
much as four times these amounts within 
a 48-hour period. 

When the antibiotic preparation used 
is effective, the clinical result is quite 
dramatic, and a marked change in the 
appearance of the teat and udder takes 
place within 24 hours. However, the dis- 
appearance of the signs of infection and 
the consequent reduction of inflamma- 





tion are no guarantee that the infection 
is eliminated. This can only be deter- 
mined by bacteriologic examination of 
the milk. Certainly, a favorable change 
in appearance of the infected udder is 
no guarantee that the drugs infused have 
been completely absorbed or eliminated, 
As a matter of fact, experimental evi- 
dence points to the opposite conclusion, 
It is necessary to milk infected cows 
twice daily for a period of at least three 
days to be sure that the great bulk of 
the drugs has been milked out. Experi- 
ence has shown that practically the en- 
tire amount of infused antibiotic is elim- 
inated by regular milking over a period 
of three days. It appears that failure to 
observe the warning given in the labeling 
of mastitis preparations concerning the 
discarding of milk from treated cows is 
largely responsible for the presence of 
antibiotic residues in the milk supply. 


Surveys and Solutions 


During the last three years (1954, 
1955, and 1956), three surveys have been 
made of fluid market milk to determine 
its antibiotic content. In these surveys a 
total of 2274 samples were examined, 
and samples from all states were in- 
cluded. An average of 6.9 percent of the 
samples examined contained penicillin, 
in concentrations varying from 0.003 to 
0.550 units per milliliter. Other dairy 
products tested, including powdered 
milk, evaporated milk, ice cream, butter, 
cheese, shell eggs, and broken eggs were 
found to be free from antibiotic residues. 

The relatively large number of posi- 
tive samples noted in the year that sepa- 
rated the first and second surveys caused 
some concern, and it seemed advisable 
to obtain some opinion on the possible 
public health significance of the presence 
of penicillin in these quantities in mar- 
ket milk. Accordingly, some 30 experts 
in the fields of antibiotic therapy, al- 
lergy, and pediatrics were asked to ex- 
press their views on this matter. The ma- 
jority of these experts believed that peni- 
cillin in these amounts is unlikely to 
modify the oral or intestinal flora, cause 
the emergence of resistant strains, or 
provoke sensitization of an insensitive 
person. However, the majority felt that 
such concentrations might possibly cause 
a reaction in a highly sensitive individ- 
ual. Recently the Food and Drug Ad- 
ministration has taken three steps to 
alleviate the public health problem in- 
volved: 

1) Through cooperation with the U.S. 
Department of Agriculture, an intensive 
program has been initiated to educate 
the farmer concerning the importance of 
discarding, or using for purposes other 
than human consumption, milk from 
cows treated for mastitis with antibiotic 
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drugs for a period of three days follow- 
ing the last treatment. In addition, the 
National Milk Producers Federation, 
which reaches some 500,000 farmers, is 
assisting in this education program 
through their state agents. 

2) On 23 Jan. 1957 we published in 
the Federal Register notice of a pro- 
posal concerning the warning statement 
regarding disposition of milk from 
treated cows which is required in the 
labeling of antibiotic drugs intended for 
intramammary infusion. It was proposed 
that this warning be placed on the im- 
mediate container of the drug rather 
than in the literature accompanying it. 
This is now in effect. 

3) On 9 Feb. 1957 a “Notice of Pro- 
posed Rule Making” was published in 
the Federal Register, limiting the peni- 
cillin content of mastitis preparations to 
100,000 units per dose. This became ef- 
fective on 12 August. 


AAAS Meeting in 


Since the appearance of the prelimi- 
nary announcement of the fourth In- 
dianapolis meeting, which will be held 
from 26 to 30 December, inclusive 
[Science 125, 1047 (24 May 1957)], the 
symposia and other programs listed there 
have been developed and augmented. 
From such program details as the names 
and addresses of the authors of the hun- 
dreds of papers, and from such data as 
the advance registrations and applica- 
tions for housing accommodations, which 
have been received in increasing volume 
since July, it is quite apparent that this 
year’s AAAS meeting—the 124th—will 
enjoy an excellent attendance and that 
all sections of the United States and 
many foreign countries will be repre- 
sented. 

The Annual Exposition of Science and 
Industry, as the alphabetical directory 
of exhibitors and the descriptions of their 
exhibits makes evident, will fill the large 
Egyptian Room of the Murat Temple 
and would in itself be worth a trip to 
Indianapolis. 

As the outline. of symposia shows, vir- 
tually no principal, field of, science, will 
be neglected, and the number and variety 
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It is hoped that these three steps will 
alleviate the problem of antibiotics, par- 
ticularly penicillin, being present in our 


‘ milk supply. However, if these pro- 


cedures are unsuccessful, it may be nec- 
essary to ban the use of penicillin in 
mastitis preparations in the United 
States. 


Complex Problem 


The control of antibiotics in our food 
supply becomes more complex daily. We 
now have before us for consideration the 
use of chlortetracycline and oxytetracy- 
cline in fish as a means of extending 
“shelf life.’ Unfortunately, in contrast 
to demonstrations with poultry, we have 
been unable to demonstrate that ordi- 
nary methods of cooking treated fish 
(broiling, frying, boiling, or baking) 
eliminate the residual antibiotic. Fur- 
thermore, some fish are eaten raw, 


Indianapolis 
Raymond L. Taylor 


of special events, characteristic of AAAS 
meetings, are greater than usual. A con- 
spectus of these follows. 


Conferences and Special Programs 


In recent years, in addition to the 
Academy Conference, several confer- 
ences have become recurrent events at 
AAAS meetings. Also, not infrequently, 
interest in special subjects may develop 
to the point where a special program is 
arranged. These conferences and special 
programs are open to all who are inter- 
ested. 

Academy Conference; 28 Dec., morn- 
ing, afternoon, evening. 

Conference on Scientific Editorial 
Problems; 26 to 29 Dec., mornings and 
afternoons (five sessions). 

Conference on Scientific Manpower; 
30 Dec., morning and afternoon. 

Mathematics Instruction; a program 
of AAAS Section A—Mathematics, co- 
sponsored by the National Council of 
Teachers of Mathematics and the AAAS 
Cooperative Committee on the Teaching 
of Science and Mathematics; ‘arranged 


smoked, or pickled, and in all these 
cases the consumer would ingest anti- 
biotic residues. Before tolerance levels 
can be established for these antibiotics 
in fish it will be necessary for those re- 
questing them to demonstrate that the 
residues found are not dangerous to pub- 
lic health. 

As we attempt to feed more and more 
people better and better, and as more 
and more uses are found for antibiotics 
in foods, those charged with the respon- 
sibility of seeing to it that such foods are 
safe will find themselves in an increas- 
ingly difficult position. In the United 
States we plan to move slowly and 
cautiously in response to each new pro- 
posal concerning antibiotics in foods, 
keeping in mind the fact that if the pub- 
lic, or any unfortunate segment of it, has 
reservations concerning the safety of our 
food, it must at the same time question 
the effectiveness of our operations. 


by John R. Mayor, educational director, 
AAAS; 27 Dec., morning. 

Social Aspects of Science as Illustrated 
by the Radiation Problem; a general ses- 
sion sponsored by the AAAS Commit- 
tee on Social Aspects of Science, ar- 
ranged by Chauncey D. Leake, chair- 
man; 29 Dec., afternoon. 


AAAS Special Sessions 


One of the characteristic and most 
important features of the annual meet- 
ings of the Association is the series of 
outstanding general addresses by distin- 
guished experts, sponsored by organiza- 
tions that meet regularly with the AAAS. 
These special events are joint sessions 
with the Association and are open to the 
general public of the city in which the 
meeting is held. 

Special Address of the Biometric So- 
ciety, Eastern North American Region; 
27 Dec., morning; Boyd Harshbarger, 
department of statistics, Virginia Poly- 
technic Institute, and president, Bio- 
metric Society, Eastern North American 
Region, presiding. “Smoking and Lung 
Cancer: An Example of the Interpreta- 
tion of Statistical Data in the Observa- 
tional Sciences,’ by Sir Ronald A. 
Fisher, Arthur Balfour professor of ge- 
netics, Cambridge University, England. 

Joint Annual Address of the Society of 
the Sigma Xi and the Scientific Research 
Society of America; 27 Dec., evening; 
George H. Boyd, dean of the Graduate 
School, University of Georgia, and presi- 
dent, Society of the Sigma Xi, presid- 
ing. “The Fickle Fashions of: Science,” 
by Crawford H. Greenewalt, president, 
E. I. duPont de Nemours and Company. 
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Inc. Edward R. Weidlein, director, Mel- 
lon Institute for Industrial Research, and 
chairman, Scientific Research Society of 
America, will award the William Proc- 
ter prize. Wallace R. Brode, president 
elect, American Association for the Ad- 
vancement of Science, will represent the 
AAAS. 

Annual Address of United Chapters of 
Phi Beta Kappa; 27 Dec., evening; A. 
Logan Steele, president, Indianapolis 
Association of Phi Beta Kappa, presid- 
ing. “A long search for understanding,” 
by Elvin-C. Stakman, emeritus chief, 
Division of Plant Pathology and Botany, 
University of Minnesota, and past presi- 
dent, AAAS. Laurence H. Snyder, presi- 
dent, American Association for the Ad- 
vancement of Science, will represent the 
AAAS. 

AAAS Presidential Address; 28 Dec., 
evening; Laurence H. Snyder, dean of 
the Graduate School, University of Okla- 
homa, and president of the AAAS, pre- 
siding. “The inexorable problem of 
space,” by Paul B. Sears, director, Con- 
servation Program, Yale University, and 
retiring president of the AAAS. Preced- 
ing the address, A. H. Fiske, vice presi- 
dent of Eli Lilly and Company and 
general chairman of the Indianapolis 
meeting, will speak briefly. Following the 
address there will be an informal AAAS 
presidential reception in the ballroom 
and adjacent rooms of the Hotel Clay- 
pool. All registrants and members of the 
local committees are cordially invited to 
attend. 

General Session Sponsored by AAAS 
Committee on Social Aspects of Science; 
29 Dec., afternoon; Chauncey D. Leake, 
Ohio State University, chairman of the 
committee, presiding. “Social Aspects of 
Science as Illustrated by the Radiation 
Problem.” 

Annual Lecture and Film of the Na- 
tional Geographic Society; 29 Dec., 
evening; Paul A. Scherer, treasurer of 
the AAAS, presiding. “The Bounty and 
Pitcairn Island,” by Luis Marden, for- 
eign editorial staff, National Geographic 
Society. 


Religious Events 


Science Sunday Service and Mass; 
Sunday, 29 Dec., morning; Cathedral of 
Saints Peter and Paul; sponsored by the 
Albertus Magnus Guild, the Most Rev- 
erend Paul Schulte, Archbishop of In- 
dianapolis, presiding. “Man—the master 
of science,” by the Rev. Francis J. Reine, 
president, Marian College, Indianapolis. 
All visiting scientists are welcome. 

Downtown Protestant churches extend 
a welcome to all visiting scientists for 
their morning services and will give spe- 
cial recognition to the importance of the 
AAAS convention and to its religious im- 
plications, 
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Luncheon and Business Meeting of 
the Albertus Magnus Guild; Sunday, 29 
Dec., 2:30 p.m.; Marian College Dining 
Room; E. M. K. Geiling (University of 
Chicago), president, Albertus Magnus 
Guild, presiding. 

Protestant Interdenominational Serv- 
ice; Sunday, 29 Dec., afternoon; Rob- 
erts Park Methodist Church; “An hon- 
est faith,” by D. Elton Trueblood, pro- 
fessor of philosophy, Earlham College, 
Richmond, Indiana, and author of Phi- 
losophy of Religion, 


Symposia 


AAAS General Symposium. “Ideas 
That Mold Our Work.” 

Mathematics. “Mathematics Instruc- 
tion”; “Mathematics of Guided Mis- 
siles’; “Computer Research and Appli- 
cations’; “The Teaching of Mathe- 
matics.” 

Physics. “Wavelength Standards and 
Problems of Vacuum Ultraviolet Spec- 
troscopy”; “Spectra of Lanthanides and 
Actinides: Isotope Shift”; “Theory of 
Spectra: Applied Spectroscopy”; “Some 
Recent Advances in Physics.” 

Chemistry. “Acetylene Chemistry” 
(two sessions); “Pyridine Chemistry” 
(two sessions); “Significant Trends in 
the Chemistry of Disease.” 

Astronomy. “Cepheid Variable Stars.” 

Geology and Geography. “Continental 
Glaciation and Its Geographic Impor- 
tance as an Environmental Factor” (four 
sessions); ‘Mississippian and Pennsy]- 
vanian Rocks of the Midwest” (two 
sessions); “Karst Phenomena”; “Cave 
Fauna of the Ohio River Valley.” 

Zoological Sciences. “Current Under- 
standing of Pituitary Function”; “Low 
Level Irradiation” (two sessions). 

Biological Sciences. “Some Unsolved 
Problems in Biology, 1957.” Part I: 
“Geographic Distribution of Contempo- 
rary Organisms”; Part II: “Biochemis- 
try and Embryology.” 

Botanical Sciences. “Polarity, Heads or 
Tails?” 

Psychology. “Human Engineering: Re- 
search Planning for Space Flight”; “Psy- 
chopharmacology”; “Effects of Early Ex- 
perience on Behavior”; “Contemporary 
Research on Psycholinguistics”; “‘Deci- 
sion Theory, Signal Detection, and Psy- 
chophysics”; “Problems and Progress in 
Statistical Learning Theory.” 

Social and Economic Sciences. “Social 
Aspects of Urban Agglomeration”; “Cur- 
rent Researches on Population”; ‘“Ad- 
vances in Theoretical Criminology and 
Penology”; “Advances in Interdisciplin- 
ary Approaches to Crime and Delin- 
quency”; ‘“Police-Crime Symposium”; 
“Advances in Police Administration”; 
“Advances in Scientific Crime Detec- 
tion.” 

History and Philosophy of Science. 





an Ethical 
“Organization for Humans, 
Cells, and Artifacts.” 

Engineering. “Man and His Environ- 
ment” (two sessions). 

Medical Sciences. “The Human In- 


“Can Science Provide 


Code?”; 


tegument — Normal and Abnormal” 
(four sessions); “Premedical and Pre- 
dental Education”; “Space Medicine” 
(two sessions); “Rehabilitation of the 
Mentally Ill: Social and Economic As- 
pects” (four sessions). 

Dentistry. “Physiology and Pharma- 
cology of Fluorides” (three sessions). 

Pharmacy. “A Pharmacological Ap- 
proach to Mental Illness”; “Recent 
Trends in Medications”; “Metric Im- 
plementation in Pharmacy, Medicine, 
and Chemistry.” 

Agriculture. “Biological and Chemical 
Control of Plant and Animal Pests” (four 
sessions). 

Industrial Science. “Science, Technol- 
ogy, and General Welfare in a Capital- 
istic Society”; “Some Areas in Industrial 
Microbiology.” 

Education. “Problems of Gifted Chil- 
dren”; “Teaching the Major Concepts”; 
“Methods and Techniques—Problem 
Solving in Biology”; “Strengthening 
Some Classroom Foundations”; “The 
Junior Museum and Its Relation to 
the Public Schools”; “Stimulating In- 
terest in Nature Study”; “Natural His- 
tory of Indiana and the Midwest”; 
“Teacher Certification—Content versus 
Method—Marriage or Divorce”; “Im- 
plementation of Recommendations of 
Chicago Conference on Junior Acade- 
mies.” 


AAAS Business Sessions 


Meetings of the Board of Directors. 
The Board of Directors of the Associa- 
tion will meet after breakfast in a private 
suite of the Hotel Claypool, at 9:30 a.m., 
Friday, 27 Dec. Dates and hours of sub- 
sequent sessions of the board during the 
Indianapolis meeting will be decided at 
this session. 

Council Meetings. The Council of the 
Association will meet Friday afternoon, 
27 Dec., at 4 p.m. in the Chateau Room, 
Hotel Claypool. A second session of the 
Council is scheduled for Monday, 30 
Dec., at 9 A.M. in the same room. All 
members of the Council have been noti- 
fied individually, and it is hoped that all 
can attend. Subjects to be considered by 
the Council (in addition to the agenda 
prepared) are usually first brought be- 
fore the Board of Directors through the 
executive officer of the AAAS. During 
the meeting, communications for the 
Board of Directors should be submitted 
in writing and left at the Hotel Claypool 
mail desk, addressed to Dael Wolfle. 

Meeting of all Section Chairmen and 
Section Secretaries. There will be a 
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luncheon and business meeting of the 
officers of all AAAS sections on Sunday, 
29 Dec., in the Empire Room, Hotel 
Claypool, at 12 noon. Dael Wolfle and 
Raymond L. Taylor will be cochairmen. 


Hotel Headquarters 


The Hotel Claypool is the official 
headquarters of the AAAS for the In- 
dianapolis meeting; there the Council of 
the Association will meet and other busi- 
ness sessions will be held. The press room 
—for receipt of authors’ abstracts and 
distribution of press releases—is in the 
Florentine Room on the mezzanine floor. 

The Main Registration-Information 
Center, the Visible Directory of Regis- 
trants, the AAAS Office, the AAAS Sci- 
ence Theatre, and the Annual Exposition 
of Science and Industry are all in the 
Murat Temple. 

A list of the headquarters of the 18 
sections and participating societies fol- 
lows; (the societies are grouped in the 
same sequence as the letters of the sec- 
tions with which they are affiliated). 


Downtown Zone 


Claypool. AAAS; Press; AAAS Sec- 
tions F (Zoological Sciences), G (Bo- 
tanical Sciences), M (Engineering), and 
N (Medical Sciences) ; American Society 
of Zoologists, Society of Systematic Zool- 
ogy; American Society. of Naturalists, 
Beta Beta Beta Honorary Biological So- 
ciety, Biometric Society, ENAR, Ecologi- 
cal Society of America, Genetics Society 
of America, Society of General Physiolo- 
gists; American Society of Plant Physi- 
ologists, Botanical Society of America; 
Engineering Manpower Commission; 
Alpha Epsilon Delta, American Medical 
Association Committee on Cosmetics, 
American Physiological Society, Ameri- 
can Psychiatric Association, Society for 
Investigative Dermatology; National As- 
sociation of Science Writers, Scientific 
Research Society of America, Sigma 
Delta Epsilon, Society of the Sigma Xi, 
United Chapters of Phi Beta Kappa; 
U.S. Atomic Energy Commission, Ar- 
gonne National Laboratory. 

Sheraton-Lincoln. AAAS Sections H 
(Anthropology), I (Psychology), K (So- 
cial and Economic Sciences), and P (In- 
dustrial Science); American Economic 
Association, American Political Science 
Association, American Sociological So- 
ciety, American Statistical Association, 
AAAS Committee on the Social Aspects 
of Science, Association for the Psychi- 
atric Treatment of Offenders, Institute 
for Research on Crime and Delinquency, 
Metric Association, Midwest Conference 
of Political Scientists, National Acad- 
emy of Economics and Political Science, 
Pi Gamma Mu, Society for the Advance- 
ment of Criminology; American Indus- 
trial Hygiene Association, Society for 
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Industrial Microbiology (Washington 
Section); Conference on Scientific Man- 
power, National Academy of Sciences— 
National Research Council, National 
Science Foundation, Scientific Man- 
power Commission. 

Antlers. National Association of Biol- 
ogy Teachers; National Association for 
Research in Science Teaching, National 
Foundation for Junior Museums, Na- 
tional Science Teachers Association; 
American Nature Study Society. 

Continental. AAAS Sections A (Math- 
ematics), B (Physics), and E (Geology 
and Geography); Association for Com- 
puting Machinery, National Council of 
Teachers of Mathematics; American 
Meteorological Society, Sigma Pi Sigma; 
Association of American Geographers, 
Geological Society of America, National 
Geographic Society, National Speleolog- 
ical Society; AAAS Cooperative Com- 
mittee on the Teaching of Science and 
Mathematics; American Geophysical 
Union. 

Severin. AAAS Sections C (Chemis- 
try), Nd (Dentistry), Np (Pharmacy), 
and Q (Education); American Associa- 
tion of Clinical Chemists, American 
College of Dentists, American Dental 
Association, International Association for 
Dental Research; American Association 
of Colleges of Pharmacy, American Col- 
lege of Apothecaries, American Pharma- 
ceutical Association (Scientific Section), 
American Society of Hospital Pharma- 
cists, National Association of Boards of 
Pharmacy; American Educational Re- 
search Association, International Coun- 
cil for Exceptional Children, National 
Association for Gifted Children; Acad- 
demy Conference. 

Warren. AAAS Section L (History 
and Philosophy of Science), Philosophy 
of Science Association, Society for Gen- 
eral Systems Research. 

Washington. AAAS Section O (Agri- 
culture); Conference on Scientific Edi- 
torial Problems, Society of Technical 
Writers and Editors. 


North Zone 


Marott. AAAS Section D (Astron- 
omy), American Astronomical Society, 
Astronomical League, Indiana Astro- 
nomical Society. 


Facilities for Eating 


Throughout the meeting period, light 
refreshments and popularly priced cafe- 
teria-style meals will be available in the 
Murat Temple. Also, luncheon facilities 
will be made available at Turners Athe- 
naeum, diagonally across the street, 
through special invitations which can be 
obtained by guest card applications at 
the AAAS Office. 

The restaurants and public eating 
places in Indianapolis, in addition to the 


hotel coffee shops and dining rooms, aré 
so numerous and varied that it is not 
feasible to list them here. For those who 
are interested, however, data will be 
available at the AAAS Information Cen- 
ter in the Murat Temple. 

Those who wish to join the Associa- 
tion at this time are cordially invited to 
visit the headquarters of the AAAS New 
Member Service, at the Annual Exposi- 
tion of Science and Industry, in the 
Egyptian Room, Murat Temple. 


Registration 


Main Registration-Information Cen- 
ter. The AAAS Main Registration-Infor- 
mation Center is located in the lobby 
of the Murat Temple. It will be open 
daily 26-30 Dec., 8 a.m. to 6 P.M., with 
the exception of Sunday, 29 Dec., when 
it will remain open till 11 p.m. to ac- 
commodate any nonregistrants who wish 
to attend the AAAS Smoker. 

Badges and General Programs may 
also be obtained at the supplementary 
registration desks, but the Main Regis- 
tration Center is the only place where 
one can receive supplementary literature, 
maps, and the like. Advance Registrants 
(who have received programs and badges 
prior to the meeting) are urged to visit 
the Main Registration Center, at any con- 
venient time, to receive these additional 
items. 

Supplementary registration desks. For 
the convenience of those attending the 
124th meeting, there are four supplemen- 
tary hotel registration desks, as follows: 
Hotel Claypool, 26 Dec., 9 a.m. to 9 
p.M., 27 Dec., 8 A.M. to 8 p.m., 28 Dec. 
8 a.m. to 8 p.M., 29 Dec., 8 A.M. to 8 P.M.; 
Hotel Antlers, 26 Dec., 11 A.M. to 9 P.M., 
27 Dec., 8 a.m. to 8 p.m., 28 Dec., 8 a.m. 
to 8 p.m.; Hotel Continental, 26 Dec., 1 
P.M. to 9 p.M., 27 Dec., 8 A.M. to 8. P.M., 
28 Dec., 8 a.m. to 8 p.m.; Hotel Severin, 
26 Dec., 1 p.m. to 9 p.m., 27 Dec., 8 A.M. 
to 8 p.m., 28 Dec., 8 a.m. to 8 P.M. 

Guests at the hotels Sheraton-Lincoln 
and Washington will find the Claypool 
convenient for registration; guests at 
the Warren will find the Severin con- 
venient. Astronomers will register at the 
Hotel Marott, 27 Dec., 2 to 6 p.m. 

Registration fee. The AAAS registra- 
tion fee, which, intentionally, has been 
kept at a minimum, is $3 for all; a spouse 
or child not wishing a separate Program 
may register for $1, if registering at the 
same time. Each registrant receives a re- 
ceipt, a convention badge, and the Gen- 
eral Program-Directory—the only pub- 
lication that contains the programs of 
the 18 AAAS sections and of the 66 par- 
ticipating organizations. Any person who 
purchases an advance copy of the Gen- 
eral Program-Directory but does not 
register in advance, and who then at- 
tends the meeting, has agreed to com- 
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plete his registration—and is expected 
to do so—at the Main Registration Cen- 
ter or at one of the four supplementary 
registration desks; after this he will re- 
ceive his convention badge and the privi- 
leges that go with it. 

AAAS convention badge. Every thought- 
ful person will wish to register and thus 
pay his share of the expenses of the 
meeting. Your AAAS convention badge 
will indicate that you are a complete 
participant in the 124th Convention of 
the Association. The badge should be 
worn throughout the meeting because it 
reminds others to register, it is needed 
for admission to the AAAS Science 
Theatre, the AAAS Smoker, and the re- 
ception that follows the presidential ad- 
dress, and it helps your friends to find 
you. 

Visible Directory of Registrants. The 
Visible Directory of Registrants is locat- 
ed, for the maximum convenience of all, 
on the second floor of the Murat Tem- 
ple, near the Annual Exposition of Sci- 
ence and Industry. The hours it will be 
open correspond exactly with the hours 
the Main Registration Center is open— 
daily from 8 a.m. to 6 p.m. The registra- 
tion cards of all registrants are placed 
in the Visible Directory as soon as 
possible after registration. The arrange- 
ment is alphabetical. The cards of ad- 
vance registrants are completely alpha- 
betized and typed, since they will have 
been posted in Washington prior to the 
meeting; all other registration cards are 
filed to the second or third letter of the 
surname (Ba, Be, etc.). Members of the 
press, exhibit personnel, and guests are 
included in the Visible Directory—on 
blue cards instead of yellow. Registrants 
will find the Visible Directory invaluable 
in determining the convention addresses 
of friends attending the meeting. 

Mail, telegrams, and messages. Mail 
and telegrams addressed in care of the 
AAAS will be held at the AAAS Office 
in the Murat Temple. Efforts will be 
made to notify addressees listed in the 
Visible Directory, but the Association 
assumes no responsibility for the deliv- 
ery of mail or of telegrams. Telephone 
and personal messages will be filed al- 
phabetically in the AAAS Office, and the 
names of those for whom they are in- 
tended will be posted on a bulletin board. 

Tickets to society dinners or luncheons. 
Tickets to the dinners or luncheons of 
any participating society are obtainable 
only from representatives of that society, 
either during preceding sessions of that 
society or at the AAAS Information 
Center. 


Local Travel Directions 


At the 124th meeting, the fact that 
the Murat Temple, World War Memo- 
rial, and the downtown hotels have 
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numerous public rooms has made it pos- 
sible for almost all the sessions to be 
held in one compact area, with no hotel 
more than a few blocks from the Hotel 
Claypool or the Temple, all within walk- 
ing distance. For those who desire trans- 
portation, taxi fares are moderate (sev- 
eral passengers are carried for a single 
fare), and there are special buses. 

AAAS chartered-bus shuttle service. 
During the period of the meeting, the 
Association will operate regular Indian- 
apolis Transit System buses, marked 
“AAAS,” between the downtown hotels 
and the Murat Temple. These buses will 
follow a circular route, with stops at the 
Antlers, Continental, Claypool, and Sev- 
erin hotels, at the Murat Temple, and 
again at the Antlers. Buses will run on a 
ten-minute schedule immediately before 
and after sessions and at slightly longer 
intervals the rest of the day. 


AAAS Public Information Service 


Each person who will deliver an ad- 
dress or present a paper at the Indiana- 
polis meeting is requested to provide the 
Association’s Public Information Serv- 
ice with 100 copies of a nontechnical 
abstract of his paper. One hundred cop- 
ies of complete manuscripts are also re- 
quired of papers presented by (i) officers 
of the Association; (ii) officers and in- 
vited speakers who-appear on the pro- 
grams of the participating societies; and 
(iii) authors whose papers are particu- 
larly newsworthy. Most authors have 
already recognized the necessity of this 
procedure and have sent their material 
to the Association’s director of public in- 
formation, Sidney S. Negus, Medical 
College of Virginia, Richmond, Virginia. 
If you are to deliver an address or paper 
and have not done this, please send 100 
copies of your nontechnical abstract to 
Dr. Negus, to arrive in Richmond on or 
before 15 Dec. If it is impossible for you 
to send this material to Richmond to 
arrive by 15 Dec. (mails are much slower 
in the pre-Christmas period), then mail 
all your material to Dr. Negus—or de- 
liver it to him in person—at the AAAS 
Press Room, Florentine Room, on the 
mezzanine of the Hotel Claypool, before 
or during the convention. As an aid to 
the Association’s Public Information 
Service, please send copies of your ab- 
stract to your local newspapers with in- 
dication of the time when the paper is 
to be presented in Indianapolis. 

The necessity for keeping the general 
public informed of the results of the sci- 
entific research which it supports, di- 
rectly and indirectly, is quite evident. 
Organized science and the individual 
scientist must have the understanding and 
support of all. It is, of course, equally 
important that the advances of science 
be publicized with accuracy and clarity, 





without sensationalism. Progress in this 
direction in recent years has been very 
gratifying, thanks largely to members of 
the National Association of Science Writ- 
ers, other accredited science reporters, 
managing editors. of American news- 
papers, and program managers of radio 
and television stations. 

It is in the interest of accuracy and 
completeness that science writers fre- 
quently wish to discuss various research 
results with investigators. If you are 
asked to cooperate in this respect or to 
participate in a press conference, please 
do so not only for your own protection 
but for the benefit of science in general, 
Scores of science writers will be covering 
this meeting. News stories filed by the 
representatives of all the wire services 
will be published and broadcast through- 
out the entire civilized world. At no other 
scientific meeting are the facilities for 
the dissemination of the most recent find- 
ings in all branches of science so com- 
plete as they are at the great, diversified 
meetings of the AAAS. 

This year the Association is fortunate 
not only in having the continued services 
of Dr. Negus, chairman of the depart- 
ment of biochemistry, Medical College 
of Virginia, but also in its Local Com- 
mittee on Public Relations, headed by 
James W. Carr, executive secretary, 
James Whitcomb Riley Memorial Asso- 
ciation. 


Tours and Points of Interest 


At this meeting there will be no formal 
tours sponsored by the AAAS as a whole, 
but certain sections and participating 
societies have planned tours and field 
trips, as may be noted in their programs. 


Points of Special Interest 


The literature on Indianapolis—avail- 
able to all registrants and distributed 
only from the Main Registration-Infor- 
mation Center, in the Murat Temple— 
displays and lists all principal local 
points of interest. The following are of 
special interest: 

Butler University (Sunset Ave. be- 
tween Hampten and 52nd Sts.). Take 
M2 bus. 

Benjamin Harrison home (1230 N. 
Delaware St.). Open week days 10 a.m. 
to 4 p.m.; Sunday 12:30 p.m. to 4 P.M. 

Indiana State Library (140 N. Senate 
Ave.). Open week days 8 A.M. to 5 P.M. 

Indiana Soldiers’ and Sailors’ Monu- 
ment (Monument Circle). Open daily 
9 am. to 3:30 P.M. 

Indiana University Medical Center 
(1100 Michigan St.). 

John Herron Art Institute (16th and 
Pennsylvania Sts.). Open week days 9 
A.M. to 5 P.M.; Sunday 1 p.m. to 8 P.M. 
Free on Saturday and Sunday. 

James Whitcomb ,Riley’s home (528 
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Lockerbie St.). Open 10 a.m. to 4 p.m. 
daily except Monday. 

State House (facing Capitol Ave. at 
Market St.). Museum open week days 
8 a.M. to 5 p.M.; closes at noon Saturday. 

World War Memorial (Meridian St. 
between Michigan and Vermont Sts.). 
Open daily 10 a.m. to 5 p.m. 


AAAS Science Theatre 


The AAAS Science Theatre, a perma- 
nent feature of the association’s annual 
meeting, presents each year a selection 
of the latest domestic and foreign scien- 
tific films at intervals throughout the 
meeting period. The theatre will be on 


‘the stage of the Egyptian room of the 


Murat Temple, in immediate proximity 
to the Annual Exposition of Science and 
Industry. The association is greatly in- 
debted to those who made and lent these 
films. 

Hours of the Science Theatre are 9 
AM. to 1 p.m. and 1:30 p.m. to 5:30 
p.M. on 27 and 28 Dec., 9 A.M. to 1 P.M. 
and 1 p.m. to 5 p.m. on 29 Dec., and 
10:30 a.m. to 2:30 p.m. on 30 Dec. 


Friday Morning, 27 Dec. 

A Piece of Wood. U.S. Department of 
Agriculture, Forest Service film. Color, 
15 min. 

Antarctic Adventure. Produced by the 
New Zealand National Film Unit. Black 
and white, 22 min. 

Natural Enemies of Insect Pests. Pro- 
duced by the University of California. 
Color, 27 min. 

American Indians of Today. Produced 
by Encyclopaedia Britannica Films, Inc. 
Color, 16 min. 

The Life of the Molds. Produced by 
Affiliated Film Producers, Inc., for C’.as. 
Pfizer & Co., Inc. Color, 28 min. 

Motion Picture in Medical Education. 
Produced by the American Medical As- 
sociation. Color, 30 min. 

Coronary Heart Disease. Produced by 
Churchill-Wexler Films for the Amer- 
ican Heart Association. Color, 6 min. 

The Copper Network. Produced by 
Phelps Dodge Copper Corporation. 
Color, 23 min. 

Speaking of Air Power, Produced by 
the Bendix Aviation Corporation. Color, 
33 min. 

Man High. Produced by the Columbia 
Broadcasting System. Black and white, 
20 min. 


Friday Afternoon, 27 Dec. 

Machine Retrieval. Produced by 
Smith, Kline & French Laboratories. 
Color, 13 min. 

High Blood Pressure. Produced by 
Churchill-Wexler Films for the Ameri- 
can Heart Association. Color, 7 min. 

Coccidioidomycosis, Its Epidemiologic 
and Clinical Aspects. Produced by the 
Communicable Disease Center, U.S. 
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Public Health Service. Color, 19 min. 

The Spruce Bog. Produced by the Na- 
tional Film Board of Canada. Color, 23 
min. 

The Great Adventure. Produced by 
Arne Sucksdorff, Sweden; distributed by 
Louis de Rochemont Associates. Black 
and white, 75 min. 

The Thunderbirds. Produced by the 
U.S. Air Force. Color, 14 min. 

Man in Space. Produced by Walt Dis- 
ney Productions, Color, 35 min. 

Behavior of Explosives. Produced by 
the Naval Ordnance Laboratory. Color, 
29 min. 


Saturday Morning, 28 Dec. 

The Armour Research Reactor. Pro- 
duced by Atomics International, Division 
of North American Aviation, Inc. Color, 
14 min. 

Our Friend the Atom. Produced by 
Walt Disney Productions. Color, 50 min. 

Water for the West. U.S. Department 
of Agriculture, Forest Service. Color, 25 
min, 

A Report on Smog. Produced by 
Stanford Research Institute. Color, 28 
min, 

Disorders of the Heartbeat. Produced 
by the American Heart Association on a 
grant from Wyeth Laboratories, Division 
of American Home Products, Inc. Color, 
20 min. 

Formed. Elements in the Peripheral 
Circulation. Produced by George P. Ful- 
ton, Herbert J. Berman, and Kenneth A. 
Arendt, Boston University. Color, 30 
min. 

The Story of the Blood Stream, Part 
I: The Heart and Circulatory System. 
Produced by the Moody Institute of Sci- 
ence. Color, 28 min. 

Honey Bees and Pollination. Produced 
by the National Film Board of Canada. 
Color, 30 min. 


Saturday Afternoon, 28 Dec. 
Same as Friday morning, 27 Dec. 


Sunday Morning, 29 Dec. 
Same as Friday afternoon, 27 Dec. 


Sunday Afternoon, 29 Dec. 
Same as Saturday morning, 28 Dec. 


Monday, 30 Dec. 

Our Magic Land. Produced by the 
U.S. Department of Agriculture and the 
U.S. Department of the Interior. Color, 
17 min. 

Coronary Heart Disease. Produced by 
Churchill-Wexler Films for the Amer- 
ican Heart Association. Color, 6 min. 

High Blood Pressure. Produced by 
Churchill-Wexler Films for the Amer- 
ican Heart Association. Color, 7 min. 

Strokes. Produced by Churchill-Wex- 
ler Films for the American Heart Asso- 
ciation. Color, 6 min. 

An Introduction to Arthropod-Borne 
Encephalitis. Produced by the Commu- 
nicable Disease Center, U.S. Public 
Health Service. Color, 17 min. 


The Story of the Blood Stream, Part 
II. The Red Blood Cells. Produced by 
the Moody Institute of Science. Color, 
27 min. 

Man in Space. Produced by Walt Dis- 
ney Productions. Color, 35 min. 

Man High. Produced by the Columbia 
Broadcasting System. Black and white, 
20 min. 

The Great Adventure. Produced by 
Arne Sucksdorff, Sweden; distributed by 
Louis de Rochemont Associates. Black 
and white, 75 min. 


Annual Exposition of Science 
and Industry 


The large-scale AAAS Annual Expo- 
sition of Science and Industry will be 
located in the Egyptian room on the sec- 
ond floor of the Murat Temple. The ex- 
position will be open to (i) all registrants 
who attend the meeting and (ii) inter- 
ested adults who have applied for, and 
received, complimentary tickets of ad- 
mission. 

The hours of the exposition are as fol- 
lows: Friday, 27 Dec., 9 a.m. to 5:30 
P.M.; Saturday, 28 Dec., 9 a.m. to 5:30 
p.M.; Sunday, 29 Dec., 9 A.M. to 5 P.M. 
and 8 to 10 p.m.; Monday, 30 Dec., 10 
A.M. to 3 P.M. 


AAAS New Member Service— 
Science—AAAS Publications 

Booth 37. Whether or not he is a mem- 
ber of the American Association for the 
Advancement of Science, every person 
attending this meeting is cordially invited 
to visit the AAAS booth for information 
concerning the association and its activi- 
ties. Beyond the satisfaction of strength- 
ening its work for science, for scientists, 
and for society by one’s membership, 
there are demonstrable personal advan- 
tages in joining the association. 

Since its founding, in 1848, the asso- 
ciation has admitted to membership not 
only professional scientists but also other 
men and women who have a general in- 
terest in science, who wish to keep in- 
formed of the progress of science, and 
who would like to support the high pur- 
poses of the one organization that repre- 
sents all science. The New Member 
Service will be pleased to accommodate 
those who wish to join the association as 
of January 1. Those who are already 
members can conveniently nominate 
others for membership. 

Included in the annual dues of $8.50 
(for 1958), each member receives the 
new, enlarged Science, the scientific 
newsweekly, which also has the ‘content 
of The Scientific Monthly just merged 
with it. Free sample copies will be dis- 
tributed, and all who are not familiar 
with this leading journal of science 
should visit this booth, where symposium 
volumes and AAAS membership insig- 
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nia are also on display. Prospective ad- 
vertisers may obtain sample copies of 
the magazine and the rate card. 


AAAS-Traveling High School 
Science Library 

Booth 38. The AAAS administers this 
experimental traveling library program 
at the request of and with the financial 
support of the National Science Foun- 
dation. The exhibit consists of the 200 
books comprising the library which is 
being circulated to 216 senior high 
schools representing every state and the 
Territory of Hawaii. Two well-read high 
school students will be at the exhibit to 
discuss the books. The program’s objec- 
tives are to interest young people in sci- 
ence, to assist those with an aptitude in 
science in the choice of a scientific career, 
and to demonstrate the kinds of books 
that should be purchased by high school 
and community libraries in order to 
satisfy the interests of young people and 
nonspecialist adults. An annotated list of 
the books in the library may be pur- 
chased for 25 cents, and a selected list 
of paperbound science books is available 
for 10 cents. 

Now in its third year of operation, the 
program has proved that it is fulfilling 
its objectives, and hundreds of school 
and community libraries are basing their 
new acquisitions on the list of books. In- 
stitutes for high school teachers spon- 
sored by the National Science Founda- 
tion, and special summer workshops for 
promising high school students are using 
the traveling library books for collateral 
reading. 


Ace Glass Incorporated 

Booth 21. The primary feature of the 
Ace exhibit will be the famous Mini-Lab 
line of small-scale, interchangeable glass- 
ware equipment. Mini-Lab consists of a 
number of basic assemblies and com- 
ponents which can be arranged in various 
combinations, and has proved to be ideal 
for the study of chemical processes on 
a scale intermediate between true micro 
and conventional micro. In addition to 
Mini-Lab, the exhibit will feature Ace 
Trubore stirrers, wide-mouth reaction 
flasks of stainless steel and glass, a dis- 
tilling head, and weighing bottles, Also 
displayed will be sintered glass filters, a 
McLeod gauge, and Ace’s Rota-Kit, an 
accurate, general-purpose flow-rate test 
kit for measuring liquids and gases. The 
kit is portable and is specifically designed 
to meet the needs of research and pilot 
plant laboratories. A display of Kimble 
Glass Company’s new Kimax glassware 
will be shown for the first time. Kimax 
is manufactured from a new borosilicate 
glass which is interchangeable with, and 
can be sealed to, present borosilicate 
glassware, 
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American Telephone and Telegraph 
Co., Indiana Bell Telephone Co., 
Inc., and Western Electric Co. 

Booths 40, 41, and 42. The theme of 
this exhibit will be the Bell System sci- 
ence shows and their contribution to the 
advancement of science. 


American Tobacco Company, Inc. 
Booths 54 and 55. The exhibit of the 
Research Laboratory of the American 
Tobacco Company will display two full- 


_color reproductions depicting the grow- 


ing and curing of tobacco. Samples of 
the four main types of tobacco used in 
the manufacture of the modern Ameri- 
can blended cigarette will also be on dis- 
play. Representatives from the Research 
Laboratory will be in attendance and will 
answer questions concerning research and 
quality control in the American Tobacco 
Company. Technical literature will be 
available for distribution. 


Arvin Industries, Inc. 

Booth 7. Our exhibit will be based on 
research work that we have been con- 
ducting in the fields of laminates, foams, 
and sandwich structures. This work on 
laminates consists largely of the adher- 
ing of such plastic sheeting as vinyl and 
Mylar to steel, aluminum, hardboard, 
and so forth. The foam exhibit will be 
represented by vinyl foams and urethane 
foams in structures applicable to the au- 
tomotive and furniture fields. Sandwich 
structures will represent the use of foams 
in table tops, desk tops, and wall panel- 
ing. We also will have exhibits of elec- 
trically heated, laminated paneling. 


Association of American 
University Presses 

Booth 20, Each university press repre- 
sented in the exhibit is a separate pub- 
lishing company producing technical, 
medical, and scholarly works. This joint 
exhibit enables you to see books from a 
number of the university presses and, if 
you so desire, to order them direct from 
the booth or from the publishing press. 
A check-list of all of the books on dis- 
play will be available. 


Bendix Aviation Corporation 

Booths 60 and 61. A scaled down 
model of a gas turbine engine which 
shows the general relation and function 
of the matched elements of an electronic 
fuel and engine control system built by 
Bendix will highlight the product display 
of the Bendix Products Division of the 
Bendix Aviation Corporation. Shown in 
the usual location and scaled down in 
size are models of main and after burner 
fuel metering units, the exhaust nozzle 
area control unit, and the amplifiers that 
work in conjunction with these compo- 
nents. Other items shown include the fuel 
pumps and all connecting wiring and 





fuel lines and a jet engine ignition sys- 
tem built by the Scintilla Division of the 
Bendix Aviation Corporation. The Ben- 
dix electronic control system for jet en- 
gines is said to serve as an “electronic 
flight engineer.’ The airplane pilot 
needs only to “signal” for a change in 
engine thrust by moving a control lever 
into position to obtain the thrust desired, 


Biological Abstracts 

Booth 63. A more complete coverage 
of the world’s biological literature, and a 
greatly improved abstracting and index- 
ing service will be featured. In 1958 
Biological Abstracts will collect, con- 
dense, classify, and index at least 42,500 
articles of biological research interest 
selected from some 2900 biological peri- 
odicals published throughout the world. 
This provides scientists with the largest 
and most comprehensive information 
service available in the field of biology, 
and is made possible only by the volun- 
teer efforts of thousands of biologists, 
biological societies, and biological indus- 
tries who have joined efforts to make this 
nonprofit, cooperative venture a success, 
Coverage of the Russian biological re- 
search literature will be doubled in the 
1958 Biological Abstracts through the 
generous assistance of the Foreign Sci- 
ence Information Program of the Na- 
tional Science Foundation in providing 
the funds for translation. Because of the 
tremendous growth in biological research, 
originally published in thousands of 
journals in many languages, Biological 
Abstracts is even more necessary as an 
implement of research and teaching than 
ever before, A representative will be in 
attendance. 


Cambridge University Press 
Booth 52. 


Coca-Cola Company 
Booths 17 and 18. Ice-cold Coca-Cola 
will be served through the courtesy and 
cooperation of the Coca-Cola Bottling 
Company of Indianapolis, Inc., Indiana- 
polis, Ind., and the Coca-Cola Company. 


Consultants Bureau, Inc. 

Booth 90. World’s leading scientific 
translation company. Translations in 19 
languages, by bilingual scientists, with 
special emphasis on Russian, Currently 
translating 28 Russian research journals 
(including four for the AIBS and three 
for the AIP), on yearly subscription 
basis; single articles also available. Defi- 
nitive Russian-English physics dictionary 
will be published in 1959; interim glos- 
saries available in nuclear physics and 
engineering, electronics, solid _ state, 
atomic physics, spectroscopy, optics, and 
so forth. Collections of papers from all 
our translated Russian journals, 1949- 
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1955, on catalysis, glass and ceramics, 
fused salts, and pharmaceuticals. Impor- 
tant symposia: Radiobiology; Radiation 
Chemistry; Remote Consequences, In- 
juries Caused by Ionizing Radiation. 
April 1957 All-Union Conferences on 
Applications of Radiation and Isotopes, 
in Biology, Chemistry, Physics, Metal- 
lurgy, Automation. Journal supplements, 
such as “Physics of fission,” supplement 
to the Soviet Journal of Atomic Energy. 
Original Russian theoretical monographs, 
such as: “The Statistical Theory of Phase 
Transitions,” by Geilikman, or “Quan- 
tum Electrodynamics,” by Akhiezer and 
Berestetsky. Also custom translation. 


George F. Cram Company, Inc. 

Booth 83. The Cram booth will feature 
the beautiful Cram 16-inch illuminated 
celestial globe, designed as a visual aid 
in the study of astronomy. A celestial 
globe is a globe which shows selected 
stars of the celestial sphere. When we 
look out into the night sky, all the stars 
and planets seem fixed to a great sphere 
encircling the earth. Of necessity, a celes- 
tial sphere must be constructed so as to 
be seen from the outside, but in using this 
globe it is necessary to imagine one’s 
self on the inside looking outward. When 
properly adjusted, then, the stars appear 
just as they would were you actually ob- 
serving them in the sky. Also on display 
will be a representative of Cram’s graded 
program of visual aids for the social 
studies, edited to the mental maturity of 
the student at each grade level. 


Current Contents— 
Eugene Garfield Associates 

Booth 95. Current Contents features 
reproductions of advance or current 
tables of contents of 250 journals in hu- 
man and veterinary medicine, physiology, 
pharmacology, pharmacy, and chemistry. 
By regularly scanning Current Contents, 
subscribers obtain up-to-date coverage 
of those publications reporting new in- 
formation on drugs and chemicals and 
their physiological effects. The weekly, 
pocket-size booklets of contents pages 
enable the reader to cover conveniently 
and rapidly more publications than can 
be covered in routing procedures or vis- 
its to libraries. The Current Contents 
service also includes a reprint expediting 
service and a procurement service for 
purchasing single copies of individual 
journals. Current Contents is compiled 
by arrangement with the publishers of 
foreign and domestic periodicals, includ- 
ing several scientific societies, which pro- 
vide advance of tables of contents. Cur- 
rent Contents is rapidly produced and 
provides more than 3500 current contents 
pages per year. Eugene Garfield Associ- 
ates, a firm of information engineers, also 
publishes Current Contents of Manage- 
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ment Publications and other custom edi- 
tions for individual organizations. 


Delco-Remy Division, 
General Motors Corporation 
Booths 84, 85, 86. 


Denoyer-Geppert Company 

Booth 74. Denoyer-Geppert Company 
will display a wide variety of visual 
teaching aids for many subjects in the 
science field, with emphasis on biology 
and related areas of interest. Unbreak- 
able plastic models will make up the 
main portion of the exhibit. There will 
be a fine array of colored wall charts. A 
greatly increased assortment of plastic 
embedded specimens will be available 
for inspection, along with the well-known 
museum jar preparations and represen- 
tative samples from the D-G osteology 
laboratories. Among new items will be 
additional charts on the atomic theory. 
Denoyer-Geppert representatives will be 
on hand to demonstrate the visual ap- 
pliances, and there will be ample oppor- 
tunity to discuss problems of visual pre- 
sentation. 


Educational Testing Service 

Booth 31. Tests, testing programs, re- 
search, and services for selection, guid- 
ance, scholarship competitions, place- 
ment, and educational evaluation. ETS 
develops tests for direct sale to qualified 
users in schools, colleges, business, gov- 
ernmental agencies, and professional as- 
sociations; administers nation-wide test- 
ing programs; builds programs tailored 
to special needs; conducts fundamental 
research in measurement; and provides 
professional advisory services. 


Folkways Records and 
Service Corporation 

Booth 100. The products of the world’s 
largest producers of authentic folk music 
illustrate, in phonorecord form (docu- 
mented), the sounds, music, and cultures 
of many places and peoples of the world. 
Over 400 peoples have been recorded in 
the Ethnic Folkways Library, which in- 
cludes background notes by leading so- 
cial anthropologists and ethnologists. In 
its Science Series, Folkways has released 
record albums dealing with phenomena 
such as the rain forest, and sounds of the 
American Southwest, the “talk” of fish, 
and the happenings during an actual 
operation. A complete catalog is on dis- 
play at the Folkways booth. 


General Electric Research Laboratory 

Booths 79 and 80. The General Elec- 
tric Research Laboratory will exhibit 
samples of its man-made diamonds, 
which are now in extensive pilot-plant 
production at GE’s Metallurgical Prod- 
ucts Department, as well as another re- 


sult of superpressure research: borazon. 
Borazon—cubic boron nitride—is the 
first material ever found to compare with 
diamond in hardness, and it easily resists 
temperatures at which diamond burns in 
air. Other items in the General Electric 
Research Laboratory exhibit will be the 
most recent versions of the laboratory’s 
tiny ceramic vacuum tubes, some new 
types of miniature batteries, samples of 
a new silicon sheet material that is easily 
magnetized in four directions, and a mo- 
tion-picture demonstration of a flame 
burning in the absence of convection. 


General Motors Corporation, 
Allison Division 

Booths 57, 58, and 59. A full-scale cut- 
away model of the Allison 501 prop-jet 
engine and Aeroproducts turbopropeller 
will comprise the exhibit of the Allison 
Division of General Motors Corporation 
during the 1957 Annual Exposition of 
Science and Industry of the AAAS. 

The model 501 prop-jet engine incor- 
porates all the improvements and refine- 
ments developed through years-of ex- 
perience by Allison, America’s pioneer 
producer of turbine aircraft engines. The 
prop-jet engine—like a straight turbo-jet 
—is a turbine engine. Instead of deliver- 
ing its power through “jet” thrust, the 
engine delivers its power through Aero- 
products turbopropellers, also designed 
and produced by the Allison Division. 

The turbine drives at 13,820 revolu- 
tions per minute a turbine shaft which is 
connected to a gear box. The gear box 
transmits this tremendous power from the 
turbine shaft at a reduced speed of 1020 
revolutions per minute to the propeller. 
The jet exhaust .itself furnishes an addi- 
tional 10 percent thrust. The Allison 
model 501 prop-jet engine and Aero- 
products turbopropeller run at constant 
speeds throughout the flight range. Re- 
gardless of whether the plane is taking 
off, climbing, cruising, or letting down 
for a landing, the engine and propeller 
are turning up 100 percent. Power is ob- 
tained by moving a single lever for each 
engine which meters the amount of fuel 
to the engine. While this change in fuel 
flow is taking place, the blade angle of 
the propeller changes. As the fuel flow 
increases, the propeller or blade angle 
becomes greater. For take-off and climb 
the pitch angle is greater than it is for 
normal cruising and let-down for land- 
ing. 

The Allison model 501 prop-jet engine 
weighs only 1750 pounds; it is 145 inches 
long and 27 inches in diameter. Its ap- 
proximate frontal area is only 5.4 square 
feet; this results in a much slimmer na- 
celle than that which can be used with a 
conventional piston engine. It produces 
3750 horsepower, or nearly 2.3 horse- 
power per pound of,.engine weight. 
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The Allison T56 prop-jet engine, a 
military version of the model 501, and 
Aeroproducts turbopropellers power the 
USAF four-engine C-130 Lockheed Her- 
cules combat-cargo transport plane now 
in operational service with the Tactical 
Air Command in the U.S. and Europe. 
The model 501 prop-jet engine and 
Aeroproducts turbopropeller will power 
America’s first prop-jet commercial air- 
liner, the four-engine Lockheed Electra. 


Graf-Apsco Company 

Booth 73, If you have any microscope 
troubles, it would be well to stop at 
Booth No. 73 of The Graf-Apsco Com- 
pany, “America’s Leading Microscope 
Repair House.” Also exhibited are new 
Graf-Apsco microscopes with exclusive 
features designed into the stand to keep 
the instrument in good working order in- 
definitely. If you do not know what to 
do with your obsolete microscope, The 
Graf-Apsco Co. will buy it for cash or 
accept it in trade.. Be ‘sure to see this 
interesting exhibit. 


D. C. Heath and Company 

Booth 45, In these days of heavy class 
loads for teachers, the choice of text- 
books assumes greater importance than 
ever before. We invite visitors to exam- 
ine our college texts in chemistry, phys- 
ics, biology, and botany; our high school 
texts in biology, chemistry, and physics; 
and our elementary school texts in sci- 
ence. 


Indiana Gear Works, Inc. 
Booth 2. 


International Harvester Company 

Booth 36. International Harvester will 
display industrial applications of experi- 
mental-stress-analysis tools and methods, 
developed in scientific and university 
laboratories, to the solution of practical 
problems in manufacturing and engi- 
neering. The exhibit will include multi- 
channel strain recorders, photoelastic 
methods of analysis, brittle lacquer 
strain-sensitive coatings, and electric re- 
sistance strain gages for use at normal 
and elevated temperatures. The value of 
participation in the activities of technical 
committees of national societies will be 
shown by results obtained in a program 
in residual stress measurement and effect 
undertaken cooperatively by 20 indus- 
trial and university laboratories. 


Jet Division, 
Thompson Products, Inc. 

Booth 39. Processes used at the Jet 
Division in the production of precision 
assemblies that rotate at high speeds in 
elevated temperatures will be illustrated 
by lighted transparencies and animation. 
These processes include draw-forming of 
unusual alloys of steel and rare nonfer- 
rous metals, automatic welding in inert 
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atmospheres, machining, unusual heat 
treatment for extra strength, and several 
unusual types of inspection. Processes on 
display have been developed*to provide 
aircraft and missile designers and manu- 
facturers with mechanisms and structures 
capable of standing up under high 
stresses, high temperatures, and extremes 
of temperature encountered by piloted 
aircraft and missiles of every size. By 
animation, automatic welding of cylin- 
ders up to 10 feet in diameter will be 
illustrated. The five plants which house 
the Jet Division’s complete develop- 
ment, engineering, production, and test- 
ing facilities are also shown. 


P. M. Lennard Co., Inc. 
Booth 62. 


Eli Lilly and Company 

Booths 11 and 12. Eli Lilly and Com- 
pany’s exhibit will illustrate the role of 
scientists and trained technicians re- 
quired in the vast operations of the phar- 
maceutical industry, particularly in the 
areas of research, control, and develop- 
ment. As Eli Lilly and Company con- 
tinues in its growth and multiplies its 
facilities to anticipate the future, the 
need for such qualified professional per- 
sonnel becomes progressively more im- 
portant. Consequently, the exhibit will 
point out the professional advantages of 
research work at Eli Lilly and Company, 
such as participation in challenging sci- 
entific work and association with leading 
research scientists. By illustrating these 
facets of the company, the exhibit will 
indicate the scientific advances achieved 
by Eli Lilly and Company in its tradi- 
tional quest for improved medical health. 


P. R. Mallory and Company, Inc. 

Booths 77 and 78. “Tomorrow’s Prod- 
ucts Today” will be the theme of the 
P. R. Mallory exhibit at the Annual Ex- 
position of Science and Industry, 26-30 
December, in Indianapolis. A sound-slide 
presentation entitled “Electronics in your 
future” will give booth visitors a glimpse 
of flat-screen color, three-dimensional 
television; electronic heating, cooling, 
cooking, and air purifying; transistorized 
golf balls; Dick ‘Tracy wrist radios; elec- 
tronically controlled family automobiles; 
and superhighways with speed and safety 
governed by electronic brains in control 
towers. New Mallory developments in 
electronic components and the AAAS 
Section P citation-winning powdered iron 
will show what Mallory is doing to hasten 
tomorrow’s electronic marvels. Part of 
the exhibit will tell the scientifically fas- 
cinating story of the new Mallory pow- 
dered iron—how it was developed after 
four decades of pioneering in powdered 
metallurgy, how it is processed, and how 
it will help designers make a reality of 
tomorrow’s futuristic products for home 
and industry. 





Merz Engineering, Inc. 

Booth 19. Merz Engineering will ex- 
hibit a few of the products that have 
established for it a world-wide-reputation 
for progressive engineering and manu- 
facturing of highest quality precision 
products. Electronic gaging instruments, 
for laboratory and industrial use, that 
measure accurately up to one millionth 
of an inch, will be shown, Automatic 
gaging and sorting machines will be oper- 
ating. Complete information on the man- 
ufacturing process of 2 disposable medi- 
cinal syringe will be available. The 
application of this product is another 
tremendous advancement in practical 
medical science. Merz Engineering per- 
sonnel will be present to demonstrate 
equipment and to answer questions. 


Microcard Foundation 

Booth 1. Publishers of Microcard edi- 
tions of scholarly source books, scientific 
and technical periodicals, research re- 
ports, and primary data in various disci- 
plines of the physical and biological sci- 
ences; distributors of Microcard copies 
of the unclassified and recently declassi- 
fied reports of the U.S. Atomic Energy 
Commission made available to the foun- 
dation by the Technical Information 
Service Headquarters, Oak Ridge, Tenn. 
The latest model “library” and “pocket 
size” Microcard readers as manufactured 
by the Microcard Corporation, West 
Salem, Wis., will be displayed. Litera- 
ture describing specifications and prices 
of Microcard readers, cumulative . cata- 
logs listing all publications of the Micro- 
card Foundation to date, and informa- 
tion concerning Microcard publication 
projects planned for the near future will 
be available without charge. 


Miles Laboratories, Inc. 

Booths 14 and 15. This exhibit will 
emphasize the research facilities and re- 
search program which support Miles 
Laboratories in its effort to serve the pub- 
lic. The centrally administered research 
organization also supports the subsidiaries 
and divisions of Miles Laboratories, Inc.: 
Ames Company, Inc., Sumner Chemical 
Division and Takamine Division, These 
affiliated organizations offer products for 
home medication, prescription pharma- 
ceuticals, fine chemicals, and enzymes 
for industrial uses. The phrase “Behind 
the Label” is used as the theme of the 
exhibit to emphasize that a wide divers- 
ity of activities—research, control, prod- 
uct development, product testing, and 
substantiation—are essential to the de- 
velopment and maintenance of pharma- 
ceutical products which can safely be 
offered to the public. A booklet “Behind 
the Label,” which will shortly be ready 
for distribution, will be sent to those who 
indicate their interest by signing at the 
Miles Laboratories booth. This booklet 
will give in more detail the story of the 
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entire Miles organization and the many 
activities which must be carried out in 
order that the labels on Miles’ products 
may mean that these products deserve 
public confidence. 


Miles Reproducer Company, Inc. 

Booth 35. You are urged to see a dem- 
onstration of the Walkie-Recordall, the 
light-weight, self-powered, _ briefcase- 
sized conference recorder. The recorder 
operates mobile or stationary, in a closed 
briefcase or as a separate unit—in office, 
field, car, train, plane, or boat. It picks 
up and records voice 60 feet away. No 
wires, no plugs. No installation or acous- 
tical room conditions are required. Re- 
cords clearly as surrounding noises are 
screened out. Perfect for recording of 
case histories, research, house calls, hos- 
pital rounds, lectures, conferences, inter- 
views, group therapy, investigation, as- 
sembly panels, staff meetings, dictation, 
telephone conversations, and so forth. To 
adapt this conference recorder for dicta- 
tion in noisy places, an optional built-in 
feature permits the exclusion of every- 
thing excépt the voice spoken or whis- 
pered close to the microphone. The 
voice-actuated “self-start-stop” optional 
feature automatically starts and stops the 
recording from microphone or telephone, 
thus eliminating supervision and the re- 
cording of silent periods. While facilities 
for transcribing are incorporated in the 
same. unit, transcription may be elimi- 
nated due to ease of handling the inex- 
pensive, identifiable, compact, indexed 
recordings without rewinding—a huge 
saving of clerical time. Up to 8 hours of 
permanent, unalterable recordings may 
be accumulated at intervals on a belt 
costing 25 cents. 


Moody Institute of Science 

Booth 34. This exhibit presents the 
cardiac pulse duplicator recently devel- 
oped at Moody Institute of Science. This 
device makes the isolated human heart 
“beat” in a very realistic manner, simu- 
lating closely the ‘hydrodynamic and 
muscular action of the living heart. By 
means of glass ports, the action of the 
heart valves can be studied or photo- 
graphed, opening up new opportunities 
for instruction and research. The Moody 
Institute of Science produces science in- 
structional films for classroom use. These 
films are designed to implement the 
moral and spiritual program, especially 
in elementary and secondary schools, and 
to excite the student’s interest in scien- 
tific subjects and to encourage the selec- 
tion of science as a life work. High levels 
of technical and photographic excellence 
are the goal. 


Muscular Dystrophy 
Associations of America, Inc. 
Booth 8. This exhibit consists of three 
panels. (i) Color transparencies, with 
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descriptions, show the manifestations of 
muscular dystrophy; the genetics of the 
condition is discussed. (ii) Postural 
changes in early and late stages of pro- 
gressive dystrophy are shown. (iii) 
Transparencies of personnel involved in 
various MDAA-sponsored research proj- 
ects under the grants-in-aid program are 
presented; the dystrophic mouse, now 
being used in research, is shown and de- 
scribed. The Institute for Muscle Dis- 
ease, now being built, is functionally de- 
scribed—an automatic play-back tape 
features an informational interview with 
the scientific director of the MDAA. 


National Geographic Society 

Booths 64 and 65. The exhibit of the 
National Geographic Society will feature 
the National Geographic Magazine and 
the Geographic School Bulletins. Also on 
display will be maps, books, pictures, and 
other special educational materials of 
the society. An automatic projector will 
screen a continuous selection of natural 
color slides. The slides cover National 
Geographic field assignments and expe- 
ditions and were selected from illustra- 
tions by staff photographers of the Na- 
tional Geographic Magazine. 


National Science Foundation 

Booth 75. The National Science Foun- 
dation is an independent agency of the 
Federal Government established by Act 
of Congress in 1950 to promote the prog- 
ress of science; to advance the national 
health, prosperity, and welfare; and to 
secure the national defense. Its exhibit 
illustrates such foundation activities as 
(i) initiating and supporting basic scien- 
tific research through grants for research 
projects; (ii) awarding fellowships for 
graduate study and work, including post- 
doctoral; (iii) supporting programs for 
improving the quality of science teach- 
ing; (iv) fostering interchange of scien- 
tific information; (v) providing a clear- 
inghouse for information about scientific 
and technical personnel; (vi) undertak- 
ing studies of scientific activity to help 
the Federal Government in making pol- 
icy decisions about scientific research and 
education in the sciences; and (vii) co- 
operating in international scientific re- 
search activities, 


Oak Ridge Institute of 
Nuclear Studies 

Booth 72. The Oak Ridge Institute of 
Nuclear Studies is a nonprofit educa- 
tional corporation of 36 southern univer- 
sities, operated under contracts with the 
U.S. Atomic Energy Commission and the 
National Science Foundation. Its pri- 
mary aim is the integration of the unique 
research facilities at Oak Ridge in the 
pattern of scientific education in the 
South. ORINS administers several AEC 
special fellowships; a research participa- 
tion program through which university 


faculty members carry out research at 
Oak Ridge; a graduate program for doc- 
toral candidates who need the specialized 
Oak Ridge facilities for thesis research; 
a traveling lecture program which sends 
Oak Ridge scientists to speak on univer- 
sity campuses; and numerous other edu- 
cational programs. The Institute also 
operates a medical-research hospital; a 
radioisotope-techniques training pro- 
gram; and, in the field of public educa- 
tion, an atomic-energy museum and trav- 
eling atomic-energy exhibits. 


Office of Naval Research 

Booth 89. The success of naval opera- 
tions depends ultimately upon the abili- 
ties of the individual Navy man. There- 
fore, since its inception in 1946, the 
Office of Naval Research has supported 
a vigorous program of psychological re- 
search. Today’s complex machines and 
operational procedures require ever-in- 
creasing degrees of skill and diversity on 
the part of the individual. Psychological 
research finds ways to select and train 
the individual for these complex tasks 
and to combine individuals and ma- 
chines into efficient fighting units. Four 
major areas of research are depicted in 
the exhibit: personnel and training, 
physiological psychology, group psy- 
chology, and engineering psychology. 
Also shown are some of the typical re- 
search problems: how to select those 
who will work well together as a team; 
how to design equipment for maximum 
utilization; and the most efficacious train- 
ing methods. These problems cover a 
wide range—from those affecting a pilot 
high above the earth, the men and ships 
on the surface, to the submariner below 
the sea. Today’s technological advances 
include ultrasonic flight, atomic subma- 
rines, and electronic sensing mechanisms. 
But the success of naval operations still 
depends ultimately upon the skills of the 
individual which are constantly being 
improved as a result of psychological re- 
search. 


Pergamon Press, Inc. 
Booth 13. 


Pitman-Moore Company 
Booths 68 and 69. 


The Rayoscope Company 

Booth 16. At the Rayoscope booth, 
images of microscopic specimens will be 
projected on a screen at a distance so 
that a large number of people can ob- 
serve simultaneously. Especial emphasis 
will be placed on projection of living 
specimens and on the minute detail of 
the projected image. Our specially de- 
signed lenses and pure white light source 
make it possible to show intricate detail 
of both living and stained specimens. 
You no longer have to be satisfied with 
generalities. Also, for the first time, a 
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revolutionary new type of projection 
screen will be demonstrated. This screen 
permits projection in a well-lighted room 
—even in a room such as a television 
studio where numerous flood lights are 
burning. For the best and finest in micro- 
projection, come to the Rayoscope booth. 


Ronald Press Company 

Booth 91. The Ronald Press Company 
invites members of the AAAS to visit 
booth 91 to. see a representative display 
of Ronald Books, as well as the first com- 
prehensive exhibit of Chronica Botanica 
books. Books at the Ronald booth repre- 
sent the biological sciences, chemistry, 
conservation, engineering, forestry, geol- 
ogy, geography, history of science and 
technology, mathematics, philosophy, 
physics and astronomy, psychology and 
psychiatry, and sociology. Representa- 
tives of the company will be present. 


The Science Center 

Booth 10. The Science Center was or- 
ganized in 1952 on a nonprofit basis as 
a personal philanthropy by William 
Guild to make available to teachers in 
the elementary grades a selection of 
classroom-tested projects in the fields of 
physics, chemistry, mathematics, geology, 
zoology, and electronics. There are now 
106 projects from which teachers may 
make selections. This third annual ex- 
hibit at the AAAS convention also marks 
our twentieth preview for teachers. 


The Science Library 

Booths 3, 4 and 5. The Science Library 
is administered by the AAAS as an addi- 
tional service to publishers of books, 
both exhibitors and nonexhibitors. It has 
become an integral part of each year’s 
Annual Exposition of Science and Indus- 
try. In the Science Library, books of all 
publishers participating are grouped by 
fields of science—a convenience both to 
the visitor who is restricting his inspec- 
tion of books to a single category, and to 
the one who wishes to browse. Among 
the publishers in the Science Library are: 
American Association for the Advance- 
ment of Science; Academic Press, Inc.; 
Addison-Wesley Publishing Company, 
Inc.; Annual Reviews, Inc.; Basic Books, 
Inc.; Cambridge University Press; The 
Chemical Publishing Co., Inc.; Consult- 
ants Bureau, Inc.; The Dryden Press, 
Inc.; Emerson Books, Inc.; Engineering 
Management Reports; W. H. Freeman 
and Company; Harpers & Brothers; 
Houghton Mifflin Company; Iowa State 
College Press; Josiah Macy, Jr. Founda- 
tion; C. V. Mosby Company; Prentice- 
Hall, Inc.; Reinhold Publishing Corpora- 
tion; St. Martin’s Press Incorporated; 
Charles Scribner’s Sons; Simon and 
Schuster; University of Chicago Press; 
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University of Minnesota Press; Univer- 
sity of Washington Press; D. Van Nos- 
trand Company, Inc.; John Wiley & 
Sons, Inc.; The Year Book Publishers, 
Inc. 


Ivan Sorvall, Inc. 

Booth 96. Ivan Sorvall, Inc., Norwalk, 
Conn., will have on display a number of 
completely new Servall centrifuge devel- 
opments, some of which are right in line 
with the modern trend toward automa- 
tion. Shown in operation will be the 
Szent-Gyorgyi—Blum continuous-flow cen- 
trifuge for uninterrupted processing of 
large quantities of solution at high speeds. 
Also, the type SS-3 push-button super- 
speed (the first automatic unit in its 
range), the enclosed type SS-4 super- 
speed, the dependable Servall superspeed 
refrigerated centrifuge—all three of un- 
matched versatility; a new type GS large 
capacity, high-speed rotor, and some of 
the well-known smaller Servall table 
model centrifuges; the Servall Omni- 
Mixer and the improved Servall Porter- 
Blum microtome, both with a new range 
of accessories; a number of LBK chro- 
matography instruments. 


Special Libraries Association— 
Indiana Chapter 
Booth 6. The Indiana Chapter of Spe- 
cial Libraries Association will exhibit 
materials showing the types of services 
offered by special libraries in academic, 
industrial, professional and public or- 
ganizations with special emphasis on 
libraries in Indiana. A reference service 
designed to answer questions concerning 
scientific bibliography will also be main- 
tained for the use of scientists attending 
the convention. Assistance will be avail- 
able to those scientists and organizations 
who are seeking to employ librarians or 
to organize special libraries. 


Stewart-Warner Corporation, 
South Wind Division 

Booth 87. Stewart-Warner Corpora- 
tion’s South Wind Division will exhibit 
items taken from its activity in the field 
of airborne evaporative cooling. A cool- 
ing system, used on one of America’s 
newest missiles, will be on display, and 
a new concept in evaporative heat ex- 
changer design will be presented. The 
missile cooling system uses ammonia as 
a coolant. The major components are a 
coolant tank and an exchanger-blower 
combination. A special control maintains 
a constant outlet temperature regardless 
of heat load. The system is built as a 
unit for ease of servicing. During stand-by 
operations chilled water from a ground 
reservoir is pumped through the ex- 
changer. At take-off an explosive valve 
closes the water line and admits ammonia 





into the exchanger. Vapor is dumped 
overboard. The new concept in evapora- 
tive heat exchanger design is the result 
of a 3-year study to develop a compact, 
simple water boiler for aircraft and mis- 
siles. Basically, water, or any liquid cool- 
ant, is made to conform to any surface 
regardless of gravity or other external 
forces. This holding action is made pos- 
sible without valves or baffles, and sub- 
merged boiling is thereby accomplished 
in a container far less bulky and com- 
plicated than current heat exchangers of 
comparable performance. 


Joseph W. Still, M.D., George 
Washington University Medical 
Center—Permanent Aortic 
Intubation in Rats—Scientific Uses 

Booth 9, The exhibit outlines, in words 
and pictures, the surgical technique of 
performing the intubation procedure. It 
also shows pictures illustrating various 
uses of the preparations which have al- 
ready been made and reported. In addi- 
tion, it indicates some important further 
uses which have not been extensively ex- 
ploited up to this time. 


Street and Smith Publications, Inc. 

Booth 88. Science World, the science 
magazine for high school students, will 
exhibit sample copies of recent issues and 
a display of premiums made available 
to subscribing teachers. Panels behind 
booth 88 will display a sampling of edi- 
torial coverage. A representative of the 
magazine will be present. 


Tobacco Industry Research Committee 

Booth 51. The exhibit describes the 
research program developed by the Sci- 
entific Advisory Board to the Tobacco 
Industry Research Committee. The pro- 
gram, covering all phases of tobacco use 
and health, has three main areas of in- 
vestigation within which fall the separate, 
specific fields of investigation. The three 
main areas are: (i) the physical and 
chemical composition of tobacco and ac- 
companying products, such as cigarette 
papers and additives; (ii) tissue changes 
in human beings and in animals exposed 
to tobacco or tobacco smoke, in normal 
life or under laboratory conditions; (iii) 
smoking and other tobacco habits and 
the comparative emotional and physical 
makeup of smokers and nonsmokers. 


W. M. Welch Manufacturing Company 

Booths 32 and 33. The W. M. Welch 
Manufacturing Company plans to display 
most of the selected apparatus used in 
physics, chemistry, and biology labora- 
tories. These will include those especially 
adapted to the teaching of science in the 
secondary schools and colleges as well as 
some items specifically designed for 
special use in research and industrial 
laboratories. A partial list includes stain- 
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less-steel balances, high vacuum and 
smooth-operating vacuum pumps, elec- 
trical measuring instruments, electronics 
teaching devices, Densichron for meas- 
uring optical density, color saturation, 
paper chromatograms, and so forth. 
Many charts and other visual aids for 
teaching science, mathematics, and phys- 
iology, as well as preserved specimens, 
synthetic skeletons, and other biological 
models, will be shown. 


Yellow Springs 
Instrument Company, Inc. 

Booth 56. Yellow Springs Instrument 
Company will display our thermistor 
temperature-measuring devices, our new 
thermistor regulator, and some of our 
psycho-physiological equipment. The 
single-channel and multiple-channel tele- 
thermometers with a full display of inter- 
changeable thermistor probes will be fea- 
tured. Special noninterchangeable probes 


News of Science 


Habitat of Early Vertebrates 


The first vertebrates appear in deposits 
of the Ordovician period, which is dated 
some 450 million years ago. They were 
unquestionably aquatic forms; but the 
nature of their original habitat—whether 
marine, brackish, or fresh water—has 
been a moot subject. Some students— 
perhaps most—have favored a fresh- 
water, fluviatile origin of vertebrates. 
Others, however, have argued for a ma- 
rine origin. Still another view is that 
which adopts an intermediate position 
and regards the matter as debatable, be- 
lieving that the widespread ostracoderm 
group of jawless fishes—the oldest and 
most primitive of known fossil verte- 
brates—had both fresh-water and marine 
representatives. 

J. D. Robertson [Biol. Rev, 32, 156 
(1957)] has recently reviewed the evi- 
dence bearing on this problem, consider- 
ing both the geological and the morpho- 
logical and physiological data. He re- 
gards the following points as indicating a 
marine habitat for the early vertebrates: 
(i) geochemical estimates that the early 
Ordovician seas were very similar in 
salinity and ionic composition to pres- 
ent-day seas, indicating that the first ma- 
rine and fresh-water vertebrates likely 
were subject to the same physicochemical 
environmental stresses as those affecting 
present-day fishes and other marine 
chordates; (ii) common occurrence of 
the remains of early vertebrates (both 
Ordovician and Silurian) in association 
with those of marine invertebrates; (iii) 
the fact that all three existing proto- 
chordate groups (Hemichordata, Uro- 
chordata, Cephalochordata) are marine; 
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(iv) the high salt concentration of the 
internal medium in the cyclostome ma- 
rine order Myxinoidea—equivalent to 
that of the surrounding sea water, as in 
marine Urochordata and marine inver- 
tebrates—possibly a primary character 
acquired directly from ancestral marine 
chordates; and (v) the presence of well- 
developed glomerular kidneys in the 
marine myxinoids and elasmobranchs, 
which suggests that this type of kidney 
probably existed in marine protoverte- 
brates, subsequently becoming a useful 
preadaptation for life in fresh water. 
Robertson thus concludes that the ver- 
tebrates were originally a marine group. 
The arguments that have been advanced 
for their fresh-water origin he rejects as 
either erroneous or improbable. 
Although Robertson presents an inter- 
esting case for a marine origin, the evi- 
dence which he advances appears to be 
somewhat short of completely convinc- 
ing, although, perhaps, no less convinc- 
ing than the evidence which has been 
advanced for a fresh-water origin. The 
resultant dilemma is probably inevitable, 
since, as the author states in his introduc- 
tion, any conclusions concerning the 
original vertebrate habitat “must always 
remain in the realm of probability.” 
—W. L. S. Jr. 


International Physiological 
Expedition 


The stress of antarctic weather on 
the human body will be studied by an 
international team of scientists from the 
University of California, Great Britain, 
and West Germany this winter. A six- 


mounted in hypodermic needles, and for 
use in catheters and tissue implantation, 
will be shown. Personnel will be on hand 
to answer questions on special tempera- 
ture-measuring problems. The model 63 
temperature regulator, a new low-priced, 
thermistor-based regulator sensitive to 
+1°F will be demonstrated. H. W. Tro- 
lander, president, and Raymond I. 
Schiff, sales manager, will be in attend- 
ance. 


man group left Berkeley early this month 
to participate in the International Phys- 
ielogical Expedition to Antarctica, which 
is a merger of separate American and 
British research groups and which is 
being financed by the Office of Naval 
Research. 

An American expedition, organized 
by Nello Pace, professor of physiology, 
and also financed by ONR, started a 
series of studies on Naval personnel in 
the “Deepfreeze I” expedition to Ant- 
arctica 2 years ago. The Berkeley group 
plans to follow up the earlier work, 
study personnel who have wintered in 
the polar region, and determine the 
effects of long exposure to the cold 
environment. 

Meanwhile, in Britain, an expedition 
to make the first land crossing of Ant- 
arctica has been planned. The crossing 
will start from the Luitpold Coast of the 
Weddell Sea and proceed across the 
South Pole to the U.S. base at Ross 
Island in the Ross Sea. A New Zealand 
party led by Sir Edmund Hillary and 
based at Ross Island will act in support, 
traveling inland to establish a supply 
depot on the Beardmore Glacier on the 
last leg of the route. 

The British Medical Research Council 
Laboratories has set up a program for 
physiological studies of the 15-man ex- 
pedition. One British physiologist, Alan 
Rogers, will actually make the trek with 
the party. Two others, L. G. C. Pugh 
and James Adam, British Army medical 
officer, will meet the expedition at the 
‘erminus and carry out tests on the trek- 
kers as well as on members of the New 
Zealand support group. 

Other members of the International 
Physiological Expedition are Jack W. 
Millar, commanding officer of the U.S. 
Naval Medical Research Unit No. 1 at 
Berkeley; William E. Siri, of the Donner 
Laboratory, who is experienced in ex- 
peditions and will serve as operations 
director; and Gerhard J. Hildebrand, 
physiologist from Karlsruhe, Germany, 
who is joining Pace’s laboratory staff. 

The work of the expedition consists 
of two parts. First, detailed physiological 
observations will be made on personnel 
in Antarctica. For exampl:, tests will be 
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made to determine the effect of the 
cross-continent hike on the heart, on 
body fluid volumes, body heat balance, 
and sensory perception. Second, fluid 
samples—blood and urine especially— 
will be taken from subjects, frozen, and 
returned to Berkeley for analysis. The 
analyses are expected to reflect the ex- 
tent to which the environmental stresses 
derange body metabolism. In addition, 
saliva samples will be frozen for ship- 
ment to Berkeley, where studies of asso- 
ciations between certain types of oral 
flora and upper respiratory disease in 
cold environments will be made. 

These studies will be important in the 
large program conducted by Pace and 
his colleagues to study human stress of 
many kinds. Many of these studies are 
carried out in the unviersity’s White 
Mountain Laboratory (14,250 feet) 
under the conditions of stress at extreme 
altitude. 


British Group Signs Manifesto 


Forty-three British scientists have is- 
sued a manifesto urging all scientists to 
join them in using science for peaceful 
purposes only. The 43 are all members 
of the Religious Society of Friends. The 
British scientists take note of the recent 
statement by 18 German scientists [Sci- 
ence 125, 876 (3 May 1957)] and the 
Pauling petition [Science 125, 1190 (14 
June 1957)]. Then they say: “We go 
further in refusing to cooperate in the 
production of any weapons of war.” 


First Geological Map of Asia 


A group of senior geologists, mainly 
from Asian countries, convened by the 
United Nations Economic Commission 
for Asia and the Far East, began a series 
of meetings last month in Calcutta, In- 
dia, in order to complete the compila- 
tion of the first regional geological map 
of Asia and the Far East for publication 
next year. On the basis of this map, other 
maps will be prepared showing the dis- 
tribution of mineral resources in the 
Asian region. At the first meeting, the 
group elected Sultan Ahman Popal of 
Afghanistan as chairman and U. B. 
Singh of Burma as vice chairman. 


Federal Funds for Medical Research 


In contrast to the $33,147,224,106 
voted by Congress in fiscal year 1956 for 
military defense, only $102,224,000 was 
voted for research against the major dis- 
eases in this country. This comparison is 
made in the 1957: edition of a study of 
heart diseases, cancer, mental illness, 
arthritis, blindness, nerve disorders, and 
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other health problems compiled by the 
National Education Committee, Inc., 
New York. The Federal allocation of 
$102,224,000 which was made through 
the five National Institutes of Health, 
was compared by the committee with 
these Congressional appropriations: 
$267,139,000 for design and testing of 
atomic weapons; $116,000,000 for agri- 
cultural research service; $51,000,000 
for development assistance to Asia; $62,- 
980,000 for survey and construction of 
the Inter-American highway; and $45,- 
029,300 for the National Park Service. 


Paris Fuel Element Conference 


Scientists from a number of countries 
recently participated in an unclassified 
conference on the technology of reactor 
fuel elements sponsored jointly by the 
atomic energy commissions of France 
and the United States. In addition to 
the host French scientists and a team of 
20 U.S. specialists, representatives at- 
tended from the 17 nations comprising 
the Organization for European Eco- 
nomic Cooperation and also from Can- 
ada and Israel. The primary purpose of 
the Paris meeting was to assist the Euro- 
pean participants in their current and 
projected nuclear power and research 
programs. 

The agenda provided for a review of 
practices of fuel-element fabrication and 
of the behavior of fuel elements in re- 
actor operation. Major topics included 
the manufacture of various types of ele- 
ments, corrosion and irradiation prob- 
lems, and recent advances in applied 
metallurgical research. All conference 
papers are unclassified; the proceedings 
will represent a compilation of the latest 
data and experience in fuel element 
technology. 


NSF Report on Research by 
Agricultural Experiment Stations 


The National Science Foundation re- 
ports that expenditures for research 
by agricultural, experiment stations in- 
creased tenfold from $7 million in 1920 
to more than $74 million in 1953-54— 
$17 million for basic research and $57 
million for applied research. Research 
funds for the stations came, for the most 
part, from the state governments and 
supplemented the core of support pro- 
vided by the Federal Government. The 
states accounted for $45 million; the 
Federal Government for $13.5 million; 
and other sources, such as sales and 
royalties, for $16 million. These findings 
are from an NSF survey of 53 agricul- 
tural experiment stations and are con- 
tained in a recent bulletin entitled 
“Funds for Research in Agricultural Ex- 





periment Stations, 1953-54,” No. 8 in 
the series Reviews of Data on Research 
and Development. 

The 53 stations, practically all admin- 
istered by the land-grant colleges and 
universities, are the fountainhead of this 
country’s agricultural research. The larg- 
est amounts were devoted to animal pro- 
duction and field crops; the smallest, to 
genetics and farm forestry. 

The stations accounted for 55 percent 
of the $134 million research budget of 
the associated land-grant colleges and 
universities. As determined from the 41 
stations that reported on faculty, the 
stations employed 45 percent of the total 
faculty engaged in research, or, in terms 
of full-time equivalents, 56 percent. 
Copies of the report may be obtained 
by writing to the National Science 
Foundation, Washington 25, D.C. 


News Briefs 


A committee of the faculty of the de- 
partment of biology, University of Notre 
Dame, will edit The American Midland 
Naturalist. George R. Bernard has been 
appointed chairman of the editorial 
committee. 

eo ..%©%. @ 

The National Committee on Aging of 
the National Social Welfare Assembly 
has announced that it will make a study 
to find out how the United States can 
insure the best use of the later years of 
its scientists. The study also will de- 
termine how retirement policies affect 
scientists. The 2-year project will be fi- 
nanced by a grant from the Dorr Foun- 
dation and will be directed by Edward 
N. Saveth, a social scientist and writer. 

* * @ 

The National Health Council has 
established a special fund in honor of 
the late Alan Gregg, formerly vice-presi- 
dent of the Rockefeller Foundation and 
a valued adviser to the council. Contri- 
butions to the Alan Gregg Fund will be 
used to support the council’s Health 
Careers Program, designed to help meet 
the acute shortage of qualified health 
personnel in the United States. 

e * @ 

The Foundations’ Fund for Research 
in Psychiatry has announced that / Feb- 
ruary 1958 is the next deadline for the 
submission of applications for research 
fellowships in psychiatry, psychology, 
sociology, neurophysiology, and other 
sciences relevant to mental health. In- 
terested persons and departments are 
invited to write for details to: Founda- 
tions’ Fund for Research in Psychiatry, 
251 Edwards St., New Haven 11, Conn. 

wes 

The Public Health Service has an- 
nounced that reported new cases of 
syphilis increased by 7.1 percent during 
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1956, reversing a downward trend that 
had been recorded each year since 1946. 
There were 131,763 cases of syphilis in 
all stages reported in the continental 
United States last year, compared with 
123,044 in 1955. The 1947 total was 
$55,592. 


* @¢ ® 


The Marine Biological Laboratory, 
Woods Hole, Mass., is offering a train- 
ing program in neurophysiology under 
the direction of S. W. Kuffler, C. L. 
Prosser, and J. M. Tobias. Financial aid 
will be provided to nine pre- and post- 
doctoral fellows between 15 June and 31 
August 1958. Applications should be 
made to the director of the laboratory 
not later than 1 January 1958. 


Scientists in the News 


Primary responsibility for planning 
and directing United States technical 
participation in the second International 
Conference on the Peaceful Uses of 
Atomic Energy at Geneva, Switzerland, 
1-13 September 1958, has been assigned 
by the Department of State to the U.S. 
Atomic Energy Commission. The com- 
mission has established a special office to 
carry out this responsibility. EDWARD 
R. GARDNER, director of the AEC’s 
Office of Special Projects, has been ap- 
pointed executive director of the new 
office, and L. D. PERCIVAL KING is 
on loan to the AEC from the University 
of California’s Los Alamos Scientific 
Laboratory to serve as technical director. 


ALBERT SCHWEITZER has re- 
ceived the newly established peace prize 
of the Bavarian Association of War Vic- 
tims, Munich, Germany. He was given 
the $2300 award for his achievements 
in bringing about “peaceful coexistence 
among men.” 


Seven physicists from outside the 
U.S.S.R. participated in the Soviet 
Conference on Nuclear Reactions in 
Moscow, 19-27 November. They were: 
HENRY H. BARSCHALL of the Uni- 
versity of Wisconsin; RICHARD F. 
TASCHEK of the University of Cali- 
fornia and Los Alamos; M. DEUTSCH 
of Massachusetts Institute of Technol- 
ogy; L. KATZ of Canada; D. WILKIN- 
SON and J. H. BREMLIN of England; 
and S. A. E. JOHANSSON of Sweden. 


EMERY A. ROVENSTINE, chair- 
man of the department of anesthesiology 
at New York University’s College of 
Medicine, has been awarded the Dis- 
tinguished Service Award of the Ameri- 
can Society of Anesthesiologists. Roven- 
stine is the diréctor of anesthesia at 
Bellevue Hospital, Gouverneur Hospital, 
and Goldwater Memorial Hospital. 
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Two new members have been ap- 
pointed to the department of psychology 
at the University of California, Berkeley. 


‘They are JACK BLOCK, associate pro- 


fessor, formerly associate research psy- 
chologist at the Institute of Personality 
Assessment and Research, Berkeley, and 
RICHARD S. LAZARUS, associate 
professor, formerly associate professor 
at Clark University. 

The department also reports several 
visiting appointments for the present 
academic year: FLOYD H. ALLPORT, 
professor emeritus at the University of 
Oregon; and FRED ATTNEAVE and 
DANIEL E. BERLYNE, both of whom 
spent last year at the Center for Ad- 
vanced Research in the Behavioral Sci- 
ences, Palo Alto. In addition, ARTHUR 
A. LUMSDAINE will hold a visiting 
appointment during the spring semester, 
1958. Lumsdaine is chief of the Flight 
Systems Branch and the Training 
Branch, Air Force Personnel and Train- 
ing Research Center, Lowry Air Force 
Base. 


COUNT D. GIBSON, Jr., associate 
professor of medicine at the Medical 
College of Virginia, has been named 
professor of preventive medicine at the 
Tufts University School of Medicine, 
effective in January 1958. He succeeds 
DWIGHT O’HARA, who has retired. 


ROBERT ELY, associate professor 
of pediatrics at the University of Utah 
College of Medicine, has received the 
$1000 Ross Award for Pediatric Re- 
search of the Western Society for Pedi- 
atric Research. Ely’s prize-winning work 
dealt with corticosterone metabolism in 
rheumatic fever. 


CHARLES N. KIMBERLIN, Jr., as- 
sistant director of the Esso Research 
Laboratories, Baton Rouge, La., has won 
the 1957 Southern Chemist Award of 
the American Chemical Society’s Mem- 
phis Section. The medalist was chosen 
“in recognition of 24 years’ outstanding 
research in the fields of catalysis and 
petroleum chemistry.” 


WILLIAM J. KRCLL, consulting 
electrochemist and metallurgist of Cor- 
vallis, Ore., and developer of the basic 
Kroll process used for producing metallic 
titanium and zirconium, has been chosen 
to receive the 1958 Perkin Medal of the 
American Section of the Society of 
Chemical Industry. Presentation of the 
medal to Kroll is scheduled to follow a 
dinner in his honor to be held at the 
Waldorf-Astoria, New York, on 10 Janu- 
ary 1958. 


JAMES CUFFEY of the Indiana 
University astronomy department has 
been appointed assistant director of the 


university's Goethe Link Observatory, 
which is located 24 miles southwest of 
Indianapolis. 


ALBERT G. WILSON, formerly di- 
rector of the Lowell Observatory, has 
joined The Rand Corporation, Santa 
Monica, Calif., as a member of the 
senior staff in geophysics. He will be 
concerned with general problems of 
space flight and space physics. 


Recent Deaths 


ASADOUR ALTOUNIAN, Newark, 
N.J.; 72; physician and medical pioneer 
in Asia Minor; 15 November. 

CLARENCE G. BANDLER, New 
York, N.Y.; 77; urologist and former 
professor and chairman of the depart- 
ment of urology at the New York Post- 
Graduate Medical School; 15 November. 

DWIGHT F. BARNES, Fresno, 
Calif.; 67; economic entomologist and 
specialist in dried-fruit insects for the 
U.S. Department of Agriculture; 11 
October. 

JOHN M. BURNHAM, New Haven, 
Conn.; 40; design manager of the Elec- 
tric Boat Division of the General Dy- 
namics Corporation, Groton, Conn.; re- 
sponsible for the design of the nuclear 
submarines Nautilus, Seawe!f, and Skate; 
15 November. 

ANNETTE GARRETT, Northamp- 
ton, Mass.; 59; associate director of the 
Smith College School for Social Work 
for 22 years; 17 November. 

RAY E. HEIKS, Columbus, Ohio; 
42; research chemist for Batelle Me- 
morial Institute; 31 October. 

JAY McLEAN, Savannah, Ga.; 67; 
director of the Savannah Tumor Clinic 
and discoverer of heparin; former associ- 
ate professor of research surgery at Ohio 
State University Medical College and 
director of the Bureau of Cancer Con- 
trol, District of Columbia Health De- 
partment; 15 November. 

SAMUEL PEARSON, Plainfield, 
N.J.; 72; meteorologist and amateur ob- 
server for the U.S. Weather Bureau; 19 
November. 

E, ALEXANDER POWELL, Canaan, 
Conn.; 78; explorer, lecturer, and 
author; former member of the Consular 
Service and a former war correspondent; 
13 November. 

JOHN W. ROBERTS, Winter Park, 
Fla.; 75; plant pathologist, formerly 
project leader in the U.S. Bureau of 
Plant Industry; specialist in the fungus, 
bacterial, and deficiency diseases of de- 
ciduous fruit trees and fruits, and also a 
specialist in fungicides; 15 November. 

ALBERTO VILLAMIL, Buenos 
Aires, Argentina; cardiologist and presi- 
dent of the Argentine Cardiology So- 
ciety; 18 November. 
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Selective Gametocide 
Opens Way to Hybrid Cotton 


As shown in a review by Loden and 
Richmond (1), significant increases in 
most plant characters and in the yields 
of cotton have been found to result from 
heterosis in interspecific, intervarietal, 
and intravarietal crosses. Peebles (2) ob- 
tained a 25.5 percent increase in yield 
over the best parent in a first-generation 
hybrid between two American-Egyptian 
cottons. When he planted a 50/50 mix- 
ture of the hybrid and the best parent 
seed, the gain in yield was 18.5 percent 
rather than the expected 12.75; Peebles 
attributed this to more rapid seedling 
development and to subsequent domi- 
nance of the hybrid plants in the field. 
Kearney (3) illustrated the high fertil- 
ity and fine appearance of F, hybrids of 
Holden upland x Pima Egyptian. This 
cross produced large bolls and excep- 
tionally long and uniform fibers; Kear- 
ney noted that such a cotton would have 
surpassing agricultural and commercial 
value. 

First generation crosses between Sea 
Island and upland cottons are of similar 
excellence but, as in the foregoing, 
efforts to combine and stabilize in a new 
variety the many desirable characters of 
the F, hybrids have never been success- 
ful. Notable advantages in yield are 
commonly lacking (4) in hybrids of the 
superior upland cottons of the Southeast. 
On the other hand, promising results not 
only in yield but in fiber properties have 
been experienced from divergent upland 
crosses such as that between early and 
late strains and that between some south- 
western and the southeastern upland 
varieties. 

Male-sterile strains of cotton have been 
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Reports 


sought unsuccessfully for many years, for 
they would provide opportunity for the 
controlled production of hybrid planting 
seed. Consideration even has been given 
(1) to the practicability of planting par- 
ent varieties in alternate rows and intro- 
ducing heavy populations of bees to pro- 
mote a measure of cross-pollination. 
Breeders and geneticists recognize that, 
with the achievement of a good method 
for producing hybrid cottonseed, there 
would follow an intensity of interest in 
evaluations of the combining abilities of 
world cottons which would parallel or 
exceed the activities that occurred with 
the development of the double-cross pro- 
cedure for hybrid corn. 

In the greenhouse (5) in the winter, 
Empire cotton plants were found to pro- 
duce no pollen after they had been 
sprayed once with a 1.2 percent solution 
of sodium a,b-dichloroisobutyrate (6). 
Over the 5-week period of observation, 
during which the plants quadrupled in 
size, many new branches were produced 
that bore flowers. When these flowers 
were hand-pollinated (few pollinating 
insects are present in greenhouses) with 
pollen from untreated plants, normal 
bolls with viable seed were developed. 
When not hand-pollinated, the young 
bolls were shed. By these observations it 
was indicated that the sodium salt of this 
chlorinated organic acid is freely ab- 
sorbed by cotton plants and remains ac- 
tive and mobile for a long time. There 
was a passing toxicity from the spray in 
the form of patches of burned tissue fol- 
lowed by a chlorotic buckling of the 
mesophyll of expanding leaves. Some 
of the floral buds were shed. Termi- 
nal buds, when saturated, were killed, 
but new vegetative branches developed 
promptly. 

To carry further the observations of 
male-sterile plants with additional cot- 
tons under field conditions, an experi- 
mental planting was made in plot S-3-L 
at the Citrus Experiment Station of the 
University of California in late May 
1956. Two American-Egyptian cottons 
and two upland varieties were used. The 
four varieties were planted in 40-foot 
rows between alternating rows of a red- 
leaf cotton; in addition, there were 10- 
foot row segments of the red cotton at 





the ends of the green rows. The red-leaf 
character is dominant over green. When 
ovules of green-leaf varieties are fertil- 
ized with red-leaf pollen, the resulting 
seedlings have red hypocotyls and coty- 
ledons when they are exposed to bright 
light. 

The four green-leafed varieties were 
sprayed with a 1 percent solution of the 
sodium 4,8-dichloroisobutyrate on 24 
July, about 1 week before the first flow- 
ers appeared. It rained or drizzled nearly 
all of the next morning. Since it was not 
known whether a part of the material 
might have been washed off, the plants 
were again sprayed, but with a 0.5 per- 
cent solution, on the morning of 26 July. 

Starting about 2 weeks after the first 
bolls had opened, the green-leafed cot- 
tons were picked three times at biweekly 
intervals. The seed from these pickings, 
when planted in greenhouse trays, gave 
seedlings with red hypocotyls in the per- 
centages shown in Table 1. 

Strain Acala 4-42 produced more 
green- than red-leaf seedlings, which in- 
dicated that the compound could not 
have effected extensive male-sterility in 
it. With pollen from the green-leaf Acala 
available in the small planting, it could 
not be expected that the seedlings from 
the remaining three varieties would all 
be red. The values found gave assurance, 
nevertheless, that a useful degree of male 
sterility was produced in the Empire, 
Amsak, and Pima cottons, As is men- 
tioned below, the finding of varieties 
with high thresholds can be a distinct 
asset in the production of hybrid seed. 

The germination of the seed picked 
from the inbred and weak Amsak plants 
was about 35 percent, but that from the 
other three varieties was 85 percent or 
better. 

The cotton plants in the field were 
sprayed when they were 15 to 20 inches 
tall, while it was possible to apply the 
material to the desired rows without 
wetting the intervening male-parent 
rows. Such a plan would probably be 
followed in the production of hybrid 
cottonseed. Good coverage of the upper 
surfaces of the leaves of preflower plants 
with 1 percent solution used 1 oz. of the 
dry material per 100 feet of row. Spray- 
ing alternate rows in this manner would 
require about 4 lb of the material dis- 
solved in 50 gal of water per acre. 

With the foregoing promise of a prac- 
tical means of producing hybrid cotton- 
seed, the work was extended to addi- 
tional greenhouse and field tests with 
new varieties and with salts of additional 
chlorinated organic acids as prepared by 
Rohm and Haas. Between compounds 
and their dosages, varietal variations 
have been found in the extent of the 
initial leaf burning and in the subsequent 
chlorotic buckling of the mesophyll, in 
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Table 1. Percentages of cotton seedlings 
with red hypocotyls produced from seed 
obtained at three pickings made at bi- 
weekly intervals. 











Picking 
Variety 
1 2 3 
Upland cotton 
Empire 75 77 62 
Acala 4-42 33 40 33 
American-Egyptian cotton 
Amsak Fis 88 res 85 
Pima S-1 75 78 66 





the extent of bud shedding and the con- 
sequent delay of flowering, in the dura- 
tion and regularity of pollen suppression, 
and in the promptness of the male-ster- 
ility response. The presence of pollen, 
even when the anther opening appears 
normal, has been found to be an uncer- 
tain criterion of pollen viability. Anthers 
of treated plants sometimes remain un- 
opened in the forenoon but shed pollen 
in the afternoon. One of the compounds 
suppressed the pollen of one of the varie- 
ties into the ninth week but that of an- 
other only for a short period. A measure 
of response has been obtained by apply- 
ing several of the materials to the soil. 
Wetting agents have been tried in some 
tests, but they appear to hasten absorp- 
tion and increase burning. 

In searching for means of reducing 
toxicity and extending the male-sterile 
reaction, the idea is now prominent that 
a first and second spraying with lower 
dosages would be effective. A second 
spraying could be carried out if the rows 
were spaced further apart than is prac- 
ticed in commercial cotton production. 
Where there is a substantial difference 
in the threshold concentrations of the 
desired parents, several field-wide spray- 
ings become possible if the most reactive 
variety is used as the female parent and 
the less reactive variety as the male 
parent. ‘ 

Frank M. Eaton 
Department of Soils and Plant Nutrition, 
University of California College of 
Agriculture, Riverside 
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Alkaline Denaturation of 
Hemoglobin of Postlarval and 
Adult Scorpaenichthys marmoratus 


The hemoglobin of the bullfrog tad- 
pole is different from that of the adult 
(1). Since the teleost fish Scorpaenich- 
thys marmoratus undergoes an extensive 
postlarval metamorphosis (2), an inves- 
tigation of the alkaline denaturation of 
the hemoglobin of three adult and nine 
postlarval specimens of this fish has been 
undertaken in order to find out whether 
an ontogenetic change in the hemoglo- 
bin is associated with the metamorphosis 
(3). The rate at which oxyhemoglobin 
is converted to alkaline methemochro- 
mogen through denaturation at pH 11 
to 13 has been a standard technique in 
the differentiation of adult and fetal 
mammalian hemoglobins (4, 5). 

Adults and postlarvae were bled from 
the heart into heparinized Ringer’s solu- 
tion (6); the erythrocytes were washed 
three times in an excess of nonhepari- 
nized Ringer’s solution. Centrifugally 
packed erythrocytes were lysed in dis- 
tilled water (9 volumes of water to 1 
volume of cells). Stromata were re- 
moved by prolonged centrifugation. The 
preparation of the hemoglobin was done 
at 0° to 1°C. No bloods were pooled. 
The hemoglobin solutions were used im- 
mediately for alkaline denaturation in 
sodium phosphate buffer (pH 11.0 to 
12.0; I'/2, 3.0), the reaction being fol- 
lowed spectrophotometrically (7). 

Some of the results obtained at pH 
11.0 are shown in Fig. 1. Similarly to 
the hemoglobin in severa! mammals— 
but not in man (4, 5)—Scorpaenichthys 
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postlarval hemoglobin has an initial al- 
kaline labile component that denatures 
faster than that of the adult hemoglobin. 
In addition, the diphasic nature of the 
alkaline denaturation curve is more ob- 
vious in the case of postlarval hemo- 
globin. The relative proportions of fast- 
and slow-denaturing components vary in 
postlarval hemoglobin much more so 
than in adult hemoglobin; similar vari- 
ation has been described by others for 
human adult hemoglobin (5, 8). The 
difference in alkaline denaturation be- 
tween adult and postlarval Scorpaenich- 
thys hemoglobins was consistently ob- 
served at both pH 11.0 and 12.0. Hence, 
there is a change in the biochemical na- 
ture of the hemoglobin in the develop- 
ment of Scorpaenichthys as in mammals 
(5, 9), the chicken (10), the terrapin 
(11), and the bullfrog (1). 

In general, the oxygen tensions to 
which adult fishes and their pelagic 
young are subjected are approximately 
the same (150 mm-Hg)—a situation in 
contrast to that observed for most other 
vertebrate embryos and fetuses. There- 
fore, at present, a particular physiolog- 
ically significant role cannot be assigned 
to the equivalent of a fetal hemoglobin 
in Scorpaenichthys. The occurrence of a 
distinct postlarval hemoglobin in Scor- 
paenichthys may represent the chance 
evolutionary development of a biochem- 
ical feature of little selective value. In 
fact, some larval and postlarval fishes— 
for example, the leptocephalus of the eel 
(12)—lack hemoglobin. Preliminary ex- 
periments on alkaline denaturation indi- 
cate the presence of a fetal hemoglobin 
in the live-bearing surf-perch Embiotoca 
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Fig. 1. Alkaline denaturation of the hemoglobin of three adult and three postlarval 
Scorpaenichthys marmoratus (pH 11.0; 1/2, 3.0; 24°C). 
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lateralis; certainly in this viviparous fish 
it would be reasonable to assume that 
the function of a fetal hemoglobin would 
be the same as that accepted for the 
fetal hemoglobins of mammals (9). 
CrypE MAaNnwe.Li* 
Department of Biological Sciences, 
Stanford University, Stanford, 
California, and Marine Field 
Laboratories of the University of 
Washington, Friday Harbor 
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Effect of Digestion on 
Distribution of Blood Flow 
in the Rat 


The belief that splanchnic blood flow 
increases at the expense of flow in other 
organs during digestion was challenged 
by Herrick e¢ al. (1) in 1934. By use of 
thermostromuhrs, dogs were found to 
show similar increases in carotid, fe- 
moral, and superior mesenteric arterial 
blood flow postprandially. Abramson and 
Fierst (2) found that the blood flow to 
the human hand, forearm, and leg tended 
to increase after eating. A meal increases 
the splanchnic blood flow of a human 
subject (3). However, the cardiac out- 
put also increases (¢). When the experi- 
mental values are adjusted for surface 
area, it is found that the absolute post- 
prandial increase in splanchnic blood 
flow in a 1.73 m2? man is about 710 ml/ 
min. A 24 percent increase in the cardiac 
output of such a man (5) represents 
1300 to 1400 ml/min. From this it may 
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be concluded that the nonsplanchnic 
blood flow is increased by digestion. 
The subject has been reinvestigated 
(6) with the aid of a newly developed 
method (7). The method is based on 
the observation that all organs other 
than the brain have, during the first 
minute after a single intravenous injec- 
tion of K4?2C!, substantially the same ex- 
traction ratios for K*2, The fractional 
distribution of K*? among the organs 
during the first minute therefore corre- 
sponds to the fractional distribution of 
the cardiac output. The anomalous be- 
havior of the brain has been shown to be 
of minor consequence in the measure- 
ments of the blood flow to other organs. 
Values obtained by this method de- 
scribe the fractions of the cardiac output 
directed to each organ. A knowledge of 
the cardiac output permits the calcula- 
tion of the blood flow to each organ. 
One hundred and seventeen rats were 


used. Control animals were starved for - 


24 to 72 hours but were permitted to 
drink water ad libitum. “Fed” animals 
were allowed to eat and drink ad libitum 
up to the time of the experiment. The 
gastrointestinal tract of the “fed” ani- 
mals always contained 10 to 15 g of food 
at autopsy. The animals were anesthe- 
tized with Nembutal (40 mg/kg intra- 
peritoneally). The cardiac output was 
determined by dye dilution, with Evans 
blue as the indicator; the blood was 
sampled at a rate of 90 collections per 
minute (8). Other similarly treated ani- 
mals of the same stock were used for the 
fractional distribution studies with K*?; 
the details of the method have been de- 
scribed previously (7). 

The cardiac output of 17 control ani- 
mals .averaged 172+38 ml/kg min. 
Eleven fed animals had a cardiac output 
of 223+59 ml/kg min. Determinations 
of fractional distribution were made on 
49 control and 40 fed animals. The frac- 
tions found for each organ were multi- 
plied by the cardiac output value in 
animals of the same group (adjusted for 
body weight) to give blood flow values 
to the various organs. 

Table 1 shows the blood flow values 
obtained in the,organs of the two groups. 
For simplicity all values have been ad- 
justed for the body weight and are pre- 
sented as the blood flow to the organs of 
a 250-g rat. 

It is clear from these results that, dur- 
ing digestion, there is a uniform increase 
in the blood flow to all organs of the rat. 
The splanchnic organs do not gain their 
increased blood supply at the expense of 
the blood supply to other organs; on the 
contrary, all organs benefit from the in- 
creased cardiac output associated with 
digestion. 

These results, though obtained in anes- 
thetized rats, are similar to those re- 
ported in conscious dogs and men; they 





Table 1. Blood flow values in fasting and 
fed rats (all values have been adjusted to 
250-g rats; blood flow is given in milli- 
liters per minute). 











Blood flow 
Organ 

Fasted Fed 
Liver (arterial) Sin 4.3 
Gut and spleen egal 9.4 
Myocardium | ie 
Skin 3.2 4.2 
Kidneys 6.6 8.7 
Carcass 21.8 27.9 





do not conflict with any reported find- 
ings. In the absence of contrary evidence, 
it is suggested that the prevailing concept 
that digestion results in diversion of 
blood flow from other organs to the di- 
gestive tract be critically re-examined. 
Epwarp J. REININGER 
Leo A. SAPIRSTEIN 
Department of Physiology, 
Ohio State University, Columbus 
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Activation of Enzymatic 
Hydrolysis of Benzoylcholine 
by Tryptamine 


During an investigation of the anti- 
cholinesterase activity of indole deriva- 
tives (1) it was found that tryptamine 
accelerates the enzymatic hydrolysis of 
benzoylcholine by plasma cholinesterase 
(2). It has also been reported that anal- 
gesics (3) and other compounds (4) ac- 
tivate plasma cholinesterase, and in cer- 
tain cases, red cell cholinesterase (5). 
Some authors attributed this activation 
to an interference wth the partial inhibi- 
tion of the enzyme (E) by the excess 
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substrate (S) molecules at high sub- 
strate concentrations (6). In agreement 
with this, Kalow (7) found that benzoyl- 
choline inhibits plasma cholinesterase at 
high concentrations. He obtained optimal 
activity with benzoylcholine concentra- 
tions of about 10-*M. On the other hand, 
Hardegg and Schaeffer (8) assumed that 
cholinesterase is partially inhibited by the 
substrate at all concentrations. It seemed 
worth while to investigate whether the 
activation of plasma cholinesterase by 
tryptamine was due to the prevention 
of the combination of enzyme-substrate 
complex with a second molecule at 
higher than the optimum substrate con- 
centrations or whether the activation re- 
sulted from a competition between the 
substrate and the activator for the active 
site of the enzyme at all concentrations. 

In the present experiments, the hy- 
drolysis of benzoylcholine by concen- 
trated, purified, human plasma cholin- 
esterase (Cholase, 9) was investigated by 
two different methods. With relatively 
low initial concentrations of benzoylcho- 
line (5.10-°M), Kalow’s ultraviolet. spec- 
trophotometric method was employed 
(10). With concentrations of 2.10-M or 
higher, Ammon’s modification of War- 
burg’s manometric technique was applied 
(11). All experiments were carried out 
at pH 7.4 and 37°C, The spectrophoto- 
metric determination of the hydrolysis 
of benzoylcholine was made at 240 mn. 
In these studies the plasma cholinester- 
ase activity was accelerated 62 percent 
when the tryptamine concentration was 
2.10-*M. Because of optical reasons, 
higher tryptamine concentrations could 
not be used. In the manometric ex- 
periments, when the concentrations of 
benzoylcholine and tryptamine were 
2.10-8M, the activation was 83 percent. 
In the Warburg studies, a fourfold 
change in the enzyme concentration 
(from 1/8000 to 1/2000 by volume) 
had little effect on the acceleration of 
hydrolysis of 5.10-°M_ benzoylcholine 
caused by 2.10-°M tryptamine. The in- 
crease in activity in the presence of the 
highest and the lowest enzyme concen- 
trations was 51 and 62 percent, respec- 
tively. 

The effect of other indole derivatives 
on the hydrolysis of benzoylcholine by 
plasma cholinesterase was also investi- 
gated. Those compounds, which had an 
OH group attached to the indole nu- 
cleus or a carboxyl or a dimethyl group 
substituted in the side chain, or both (for 
example, 5-hydroxytryptamine, trypto- 
phan, 5-hydroxytryptophan, dimethyl- 
tryptamine, gramine, or bufotenine) did 
not activate plasma cholinesterase. Some 
of these compounds inhibited the en- 
zyme (12). The hydrolysis of other sub- 
strates (for example, acetylcholine, bu- 
tyrylcholine, procaine, and murexine) by 
plasma cholinesterase was not acceler- 
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Fig. 1. Effect of increasing the substrate 
concentration on the acceleration of ben- 
zoylcholine hydrolysis by tryptamine. 


ated but inhibited by tryptamine. Some 
of these substrates, similarly to benzoyl- 
choline, have a low (~10-°M), and 
others (for example, acetylcholine and 
butyrylcholine) a high (~10°°M), 
Michaelis constant (K,,). Consequently, 
it is unlikely that the hydrolysis of ben- 
zoylcholine was accelerated because of 
its low K,,. It is of interest that the en- 
zymatic breakdown of PDMI-669 (the 
triethyl derivative of benzoylcholine) 
was neither accelerated nor inhibited by 
tryptamine. The hydrolysis of acetylcho- 
line by red cell cholinesterase was also 
inhibited by tryptamine. 

It has been suggested that excess sub- 
strate inhibits the enzymatic hydrolysis 
by the attachment of a second substrate 
molecule to the enzyme with the forma- 
tion of an ES.S complex (13). Since it 
was found that tryptamine also accel- 
erated the hydrolysis of benzoylcholine 
at suboptimal substrate concentrations 
(5.10-5M), where the formation of an 
ES.S complex is unlikely to occur, it is 
therefore not probable that the activat- 
ing effect of tryptamine is due to the 
prevention of the formation of this com- 
plex. It is also conceivable that the ac- 
celerating effect of tryptamine might be 
caused by the formation of a complex 
of tryptamine and benzoylcholine. This 
would decrease the concentration of ex- 
cess substrate and would interfere with 
its inhibitory effect. Because tryptamine 
also activates at suboptimal substrate 
concentrations, where the binding of 
benzoylcholine by tryptamine would de- 
crease the rate of enzymatic hydrolysis, 
this hypothesis is not likely to be correct. 
A further argument against the above 
assumption is that, while there is less 
than 10 percent increase in the rate of 
enzymatic hydrolysis of benzoylcholine, 


when the substrate concentration is de- 
creased from 10-2 to 10°°M (7), more 
than 20 percent acceleration could be ob- 
tained at these substrate concentrations 
by tryptamine (see Fig. 1). Finally, there 
was no change in the ultraviolet absorp- 
tion spectrum of a 5.10-°M benzoylcho- 
line solution after the addition of 10-+M 
tryptamine. A more likely explanation 
of the accelerating effect of tryptamine 
is that, in its absence, the quaternary N 
of benzoylcholine may be attached to 
the anionic site of the enzyme in such a 
way that the resulting configuration is 
unfavorable for the reaction between its 
ester group and the esteratic site of the 
enzyme. Tryptamine, which is a cation 
at pH 7.4, may compete with benzoyl- 
choline for the anionic site and thereby 
facilitate the attachment of benzoylcho- 
line to the functionally important ester- 
atic site. The curve obtained by plotting 
the increase in activity caused by various 
tryptamine concentrations against the 
negative logarithm of substrate concen- 
trations (see Fig. 1) indicates that the 
acceleration is indeed a competitive 
process. The rate of hydrolysis increased 
with decreasing concentrations of ben- 
zoylcholine or with increasing concen- 
trations of tryptamine. Preliminary stud- 
ies with other pharmacologically active 
cations seem to corroborate this hy- 
pothesis (2). 
Ervin G. Erpés, Nora BAart 
Francis F, Foipes 
Emer K. ZsicMonpD 
Department of Anesthesiology, Mercy 
Hospital, and Department of Surgery, 
University of Pittsburgh School of 
Medicine, Pittsburgh, Pennsylvania 
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Role of Polyphenolase in 
Streptomycin-Induced Resistance 
to Phytophthora in Potato 


Some information has been obtained 
about the biochemical mechanisms of 
resistance to plant diseases from study 
of the potato, Phytophthora infestans de 
By. complex. Rubin and co-workers (1) 
and the Géttingen school (2) succeeded 
in demonstrating that the activation of 
polyphenolases (tyrosinase) at the site 
of infection may lead to the accumula- 
tion of polyphenol derivatives. The in- 
crease in these highly fungitoxic sub- 
stances being more intense in resistant 
than in susceptible varieties, their ac- 
cumulation may be regarded as an im- 
portant factor contributing to disease re- 
sistance. 

Recently Miiller et al. (3) were able 
to show that, if streptomycin is absorbed 
by potato or tomato plants through their 


Table 1. Polyphenolase activity and strep- 
tomycin content in potato leaves treated 
with streptomycin. Enzyme activity is ex- 
pressed as the increase in oxygen uptake 
upon addition of substrates (0.02 percent 
catechol and 0.6 percent hydroquinone) 
in cubic millimeters of oxygen per milli- 
gram (fresh weight) of tissue homogenate, 
per hour. 











Strepto- 
Hours Polyphenolase vein 
after activity ais 
treat- 
ment Control Treated Pavy if 
24 0.81 1.02 Traces 
72 0.90 1.61 40 





Table 2. Respiratory rate and polypheno- 
lase activity in potato disks treated with 
streptomycin. Respiratory rate is expressed 
as cubic millimeters of oxygen per gram 
(fresh weight) per hour. Enzyme activity 
is expressed as increase in oxygen uptake 
in cubic millimeters under identical con- 
ditions upon addition of substrates. 








Snes mae gd oo 
after 3 y 
treat- 

Con- on- 
ment trol Treated trol Treated 





3 68 65 28 30 
24 64 40 32 102 
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roots, these plants become resistant to 
Phytophthora. The effect is indirect, for 
the fungus is known to be highly insensi- 
tive to streptomycin in vitro. Similar 
data that pertain to other host-parasite 
complexes have been described (4). 

This study was undertaken to shed 
some light on the mechanism of strepto- 
mycin action. As is shown, streptomycin 
absorbed by the potato tissues greatly 
enhances their polyphenolase activity. It 
seems, therefore, that both the natural 
and streptomycin-induced resistance of 
potato depend on the same biochemical 
mechanism. 

Whole potato sprouts or detached 
leaves, or both, were placed in strepto- 
mycin sulfate solutions (100 ppm in tap 
water). Controls were treated similarly 
but were placed in pure tap water. Sam- 
ples were taken for the assays every two 
days for a week. The leaves used for the 
experiments were cut into halves. One 
half was used for the determination of 
polyphenolase activity and the other for 
the assay of the streptomycin content. 
Enzyme activity was measured in homog- 
enates by the use of conventional mano- 
metric procedures, Catalytic amounts of 
catechol were used as substrate, and hy- 
droquinone was chosen as a suitable re- 
ductant (5). Streptomycin was assayed 
according to the method of Pramer (6), 
with Bacillus subtilis as a test organism. 

In several consecutive experiments, 20 
assays of polyphenolase activity were 
carried out; as a result of treatment with 
streptomycin, strong stimulation was 
found in each case (30 to 110 percent). 
Slight stimulation was found in the early 
stages of treatment, when streptomycin 
was present only in traces in the tissues. 
Higher streptomycin content was gen- 
erally correlated with higher polyphe- 
nolase activity. Representative data are 
shown in Table 1. Autooxidation and 
trace-element catalysis of substrates was 
estimated by use of boiled controls. The 
data in the tables have been corrected 
for autooxidation values. 

The effect of streptomycin on the tis- 
sues of tubers is very similar. Small disks 
(5 mm in diameter) of cortex tissues 
were placed in streptomycin solution or 
in water. The polyphenolase activity was 
measured by adding the phenolic sub- 
strates from the side bulb to the disks 
that were suspended in buffer solution in 
the main compartment of Warburg ves- 
sels. As may be seen (Table 2), the respi- 
ration of streptomycin-treated disks was 
strongly decreased. Simultaneously, the 
polyphenolase activity was considerably 
enhanced. The activation of polyphe- 
nolases was shown also by the quick 
blackening of the treated disks, in con- 
trast to the modest discoloration of the 
controls. 

The effect of streptomycin is indirect, 
for the antibiotic was shown to be totally 
inactive when tried directly as a “sub- 





strate” in the assay of polyphenolase ac- 
tivity. 

The results reported provide strong 
evidence for the idea that streptomycin 
exerts its protective effect via the poly- 
phenol-polyphenolase system of the host 
plant. Further support for the validity of 
this suggestion is delivered by the recent 
observation of McNew (7) which indi- 
cated a synergistic effect of copper and 
streptomycin. The relation of this find- 
ing to our results is evident: polyphe- 
nolases are copper enzymes, and their 
activity is greatly dependent on the cop- 
per supply of the plant. 

Results similar to those described 
above were obtained with tomato plants, 

J. Vorés 

Z. KirAty 

G. L. FarKas 

Research Institute for Plant Protection, 
Budapest, Hungary 
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Effect of Gibberellic Acid on 
Breaking of Rest Period in 
Elberta Peach 


Gibberellic acid, which is produced 
from the fungus Gibberella fujikuroi, has 
been reported to exhibit profound 
growth-regulating properties when ap- 
plied to plants. Rappaport found a 60- 
percent increase in fresh weight 10 days 
after an application of this material to 
the first expanded leaf of the young to- 
mato plant (/). Kahn reported that gib- 
berellic acid replaces the red light re- 
quired for proper germination of lettuce 
seed (2). Harrington’s investigations re- 
vealed that gibberellic acid induces flow- 
ering in nonvernalized endive plants (3). 

The multitude of effects that gibberel- 
lic acid has induced in a number of 
plants led to our investigation, in which 
gibberellic acid was used as a chemical 
activator for breaking the rest period of 
the peach. The rest period, as referred 
to in this report, is a state of dormancy 
during which a plant will not produce 
visible growth even though environmen- 
tal conditions are favorable. In order to 
overcome or “break” the rest period in 
peaches, a period of chilling is necessary. 
According to Weinberger, the chilling 


SCIENCE, VOL. 126 





a es ee een Si. Se Ve 





» AaC- 


rong 
ycin 
oly- 
host 
y of 
cent 
ndi- 
and 
ind- 
phe- 
heir 
cop- 


ibed 
ants, 
ROS 
ALY 
KAS 
ion, 


. A, 
957). 
ssen~ 
nsen- 
iend, 


333 


hem. 


Anti- 
956), 


iced 
has 
und 
ap- 
60- 
lays 
] to 
 to- 
gib- 


tuce 
| re- 
low- 
(3). 
rel- 
> of 
hich 
‘ical 
1 of 
rred 
incy 
luce 
1en- 
r to 
1 in 
ary. 
ling 
. 126 





period necessary for activation of vege- 
tative growth in the Elberta peach is 950 
hours of temperature below 45°F (4). 

Two-year-old Elberta peach trees 
which had “normally” dropped their 
leaves in the fall and had been exposed 
to temperatures below 45°F for a maxi- 
mum of 164 hours were transplanted 
from the orchard to large cans and placed 
in a storage room kept at 65°F. United 
States weather records, taken in the area, 
were used in calculating the number of 
hours in which the temperature was be- 
low 45°F. Lights were on in the room 
from 8 a.m. to 5 p.M. daily, and the trees 
were watered as necessary. 

On 23 February 1957, 95 days after 
the trees had been placed in the storage 
room, 14 trees were placed in the green- 
house for treatment with gibberellic acid 
(5). The following concentrations of 
gibberellic acid were used: 0, 50, 100, 
200, 500, 1000, and 4000 ppm. Solutions 
of each concentration were sprayed on 
two trees. Fourteen days later, at the 
time of the second application, it was 
noted that a large percentage of the buds 
on the trees that had received the 1000- 
and 4000-ppm applications had grown 
and produced small green leaves. Trees 
that had been sprayed with the lower 
concentrations (0, 50, 100, 200, and 500 
ppm) did not show any growth at that 
time. On 29 March, after the trees had 
received two applications of gibberellic 
acid (23 February and 8 March), the 
trees that had been sprayed with 1000 
and 40000 ppm were growing rapidly. 
The trees that had received 200 and 500 
ppm were growing some, but trees that 
had been sprayed with concentrations 
lower than 200 ppm were still dormant 
(Table 1). The growth response of trees 
that had received the same treatment 
was uniform. 

In another experiment, three trees 
that had been exposed for 433 hours to 
temperatures below 45°F, nearly half of 
the number of hours necessary to break 
the rest period, were sprayed with 0, 


Table 1. Effect of gibberellic acid on the 
breaking of dormancy of buds of 2-year- 
old Elberta peach trees. The trees had 
been exposed to temperatures below 45°F 
for 164 hours before treatment. Data were 
recorded 29 March 1957, 36 days after 
the initial application of spray. 











Gibber- Av. 
re Leaf buds growing car. 
concn. (No.) (%) shoot 
(ppm) ‘ (in.) 
0 0 0 0 
50 0 0 0 
100 0 0 0 
260 17 40 0.25 
500 17 50 0.5 
1000 28 . 85 2 
4000 37 98 4 
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Table 2. Effect of gibberellic acid on 
breaking the rest period in dormant peach 
seeds. Seeds received approximately one- 
half of normal stratification period before 
treatment. Data were recorded 16 days 


‘after the gibberellic acid treatment. 








Gibberellic Germinati 
acid concn. a 
(ppm) cS) 
0 30 
20 50 
100 80 
200 70 
500 40 
1000 30 





100, and 200 ppm of gibberellic acid, re- 
spectively. The trees were sprayed four 
times at 10-day intervals. Four days 
after the first application it was noted 
that one or two buds on the tree that 
had received the 200 ppm spray were 
opening and exhibiting small leaves. Fifty 
days after the first application, the tree 
that had been treated with 200 ppm of 
gibberellic acid had an average of 14 
inches of new terminal growth and large, 
“normal” green leaves. At the same time, 
buds on the tree that had been sprayed 
with 100 ppm had 3 to 4 inches of new 
growth, but there were still a few com- 
pletely dormant buds. Two or three buds 
on the untreated control were just start- 
ing to “break” dormancy. Trees that have 
not been exposed to the necessary chill- 
ing period commonly have a few open 
terminal buds after a long period of 
favorable growing temperatures, but the 
growth is usually somewhat abnormal. 

Tests were also conducted with peach 
seed that had received 35 days of strati- 
fication—that is, the seed were placed 
in a moist medium at a temperature near 
freezing. The standard time for stratifi- 
cation of peach seed is between 60 and 
100 days at 41°F, according to Kains and 
McQuesten (6). In this experiment ten 
seeds were soaked for 24 hours in each 
of the following concentrations of gib- 
berellic acid: 0, 20, 100, 200, 500, and 
1000 ppm. The seeds were then planted 
in a flat of sand, and after 16 days the 
percentage germination was recorded 
(Table 2). 

The percentage germination of seed 
that had been soaked in 100- or 200-ppm 
concentrations of gibberellic acid was 
greater than that of seed that had been 
soaked in other concentrations. Concen- 
trations higher than 200 ppm may have 
been toxic for optimum germination and 
growth. Twenty days after the treated 
seed had been planted, the plants were 
measured. There was little root growth 
and no top growth of the plants grown 
from seed that had been treated with 
concentrations in excess of 200 ppm. The 
root and top growth of plants grown 
from seed that had been soaked in 20- 


ppm concentration was greater than that 
of the untreated controls but smaller 
than that of plants grown from seed that 
had been soaked in the 100-ppm concen- 
tration. Plants grown fzom seed that had 
been soaked in the 100- and 200-ppm 
treatments averaged the same length and 
weight, although there was considerable 
variation within a creatment. The plants 
grown from seed that had been treated 
with 100 ppm were much larger, aver- 
aging 48 percent more top growth than 
the untreated control plants. Three plants 
that had received the same treatment and 
that had the same amount of top growth 
were selected for comparison of their 
root systems. The roots of plants grown 
from seed that had been treated with 
100- and 200-ppm concentrations of gib- 
berellic acid were much larger than the 
roots of the untreated controls. Seed that 
had been soaked in the 109 ppm solu- 
tions produced plants with root systems 
of 56 percent greater length and 80 per- 
cent greater weight (on a fresh-weight 
basis) than did the untreated seed. 
Gibberellic acid apparently activates 
the metabolic processes or nullifies the 
effect of an inhibitor of growth of 
young Elberta peach trees. Thus gib- 
berellic acid “replaced” the cold require- 
ment for the breaking of the rest period 
in the young trees. If mature trees re- 
sponded similarly, without a detrimental 
effect on other plant processes, southern 
peach growers would be able to grow va- 
rieties that required a longer chilling 
period. There also exists the possibility 
of extending the peach industry further 
south to new areas. Further investigations 
of the effect of gibberellic acid on the 
biochemical processes may help in un- 
derstanding the rest period of plants. 
Cuive W. Donono, Jr. 
Davin R. WALKER 
Department of Horticulture, 
North Carolina State College, Raleigh 
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Protection of Guinea Pigs 
Against Radiation Death by 
Cell-Free Mouse Spleen Extract 


In previous studies it has been demon- 
strated that cell-free saline extracts of 
mouse spleens obtained from donor ani- 
mals 6 days after their exposure to an 
LD 30/15 days contained a factor which 
protects mice against radiation-induced 
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Table 1. Summary of mortality data. 











Expt. 1 Expt. 2 
Time (dose 550 r in air) (dose 600 r in air) PPh ATES 
after 
exposure Animals Mor- Animals Mor- ee. peti 
(days) alive tality alive tality alive tality 
(No.) (%) (No.) (%) (No.) (%) 
A. Saline (0.4 ml) 
0 40 0 20 0 60 . 
5 40 0 20 0 60 ° 
10 38 5 20 0 4 : 
15 30 25 13 35 43 28 
20 . 28 30 12 40 40 ” 
B. Spleen (0.4 ml) 
0 30 0 30 0 60 0 
5 30 0 30 0 oo : 
10 30 0 30 0 60 0 
15 26 13 28 7 54 10 
20 26 13 28 7 54 10 
C. Spleen (0.2 ml) 
0 10 0 20 0 30 0 
5 10 0 20 0 30 ? 
10 10 0 “id 3 ; 
15 7 30 14 30 21 30 
20 7 30 14 30 21 30 





mortality (J). This factor was also found 
in the spleens obtained from unirradi- 
ated donor animals (2) but was missing 
in extracts prepared from the spleens 
that had been removed 6 days after ex- 
posure of the donor mice to an LD 
55/15 days (2). 

We have now been able to demon- 
strate that such cell-free saline extracts 
protect not only mice but also guinea 
pigs against radiation-induced mortality 
(3). 

The preparation of the mouse spleen 
extracts was essentially the same as has 
been previously described (2). Spleens 
were removed as quickly as possible from 
unirradiated donor mice that had been 
killed by cervical dislocation. The organs 
were frozen on Dry Ice, ground in a 
mortar, and extracted for at least 24 
hours with saline (1 ml per spleen) at 
refrigerator temperature. The extracts 
were made cell-free by centrifugation 
and filtration through both a Seitz and a 
Selas porcelain filter (4). All these pro- 
cedures took place at low temperatures. 
The filtrate was lyophilized. 

For injection, the lyophilized material 
was dissolved in sterile saline so that 1 
ml corresponded to the contents of five 
spleens (spleen extract). Amounts of 0.2 
and 0.4 ml were injected intramuscularly 
each day, starting on zero day shortly 
after irradiation of the guinea pigs, for 
five consecutive days. 

The guinea pigs from a highly inbred 
Rockefeller strain, bred at the Naval 
Medical Research Institute, were exposed 
in a large animal irradiator (5) to dos- 
ages of 550 and 600 r in air of Co® 
gamma radiation with a 4 = geometry in 


1180 


groups of ten (6). Mortality was ob- 
served over a period of 20 days and com- 
pared with that produced in animals that 
had been subjected to the same amount 
of irradiation and that had received 0.4 
ml of saline. The results are presented 
in Table 1. 

As may be seen in Table 1, with each 
of the two radiation dosages, administra- 
tion of 0.4 ml of spleen extract caused a 
reduction in radiation-induced mortality, 
while the injection of 0.2 ml of extract 
resulted in a mortality corresponding to 
that of the saline-injected control ani- 
mals, 

A statistical analysis of these data by 
chi square was made (7); this estab- 
lished the fact that the difference be- 
tween group A (saline) and group B 
[spleen (0.4 ml)] was statistically not 
significant in experiment 1 (x?, 0.8203) 
but was significant in experiment 2 (x2, 
4.7482). Since the statistical analysis also 
proved that neither the saline controls 
nor the spleen groups in experiments 1 
and 2 were significantly different from 
each other (x?, 0.256 and 0.186, respec- 
tively), a comparison of the combined 
mortality data for the two experiments 
for groups A and B was permissible. The 
combined data demonstrated a protec- 
tive effect of spleen extract (0.4 ml), 
with a satisfactory statistical significance 
(x?, 5.3788; P, 0.05 to 0.02). 

The favorable effect of the spleen ex- 
tract on mortality was also reflected in 
the weight curves (8). 

As far as we know, the foregoing data 
represent the first observations of pro- 
tection against radiation-induced mortal- 
ity with a cell-free total spleen extract 





obtained from heterologous material (9). 

The importance of these observations 
consists in the following: (i) They give 
strong support to the theory that a hu- 
moral factor or factors of spleen (10) is 
the essential agent, in the protection 
against radiation-induced mortality, of 
spleen shielding, spleen transplantation, 
or spleen homogenates. (ii) They indi- 
cate that this agent is not a species-spe- 
cific factor. (iii) They offer, therefore, 
a justified hope for the eventual identi- 
fication and isolation of the protective 
factor. 

Investigations along these lines are in 
progress, 

F, ELLINGER 

Pharmacology Division, 
Naval Medical Research Institute, 
Bethesda, Maryland 
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Dietary Calcium Levels and 
Retention of Radiostrontium 
in the Growing Rat 


The contamination of dietary sources 
of calcium with radiostrontium has led 
to a consideration of methods by which 
the absorption and retention of dietary 
radiostrontium can be reduced. The data 
reported here do not imply that remedial 
measures are now necessary and do not 
evaluate the practical application of such 
methods. Previous work has been mainly 
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concerned with methods for removal of 
this radioisotope after acute or short- 
term exposure, and this work has been 
the subject of a recent symposium (/) 
and has been reviewed recently by 
Comar and Wasserman (2). The chronic 
ingestion of radiostrontium, as from fall- 
out debris, represents a problem differ- 
ent from that of acute exposure. 
Procedures usually visualized for mini- 
mizing the retention of continuously in- 
gested radiostrontium involve the use of 
some dietary additive. Necessarily, any 
such alteration of the diet must not in- 
terfere with the over-all nutritional 
health of the individual. The most ob- 
vious approach is to supplement the diet 
with uncontaminated calcium, a physio- 
logical element, for the purpose of dilut- 
ing ingested radiostrontium. However, 
data reported by MacDonald e¢ al. (3) 
and by Wasserman et al. (4) have shown 
that increasing the calcium content of a 
single oral dose of radiostrontium by a 
factor of 10 to 1000 did not appreciably 
reduce the amount of radiostrontium ab- 
sorbed and retained. The present study 
was therefore designed to learn whether 
radiostrontium intake and deposition are 
in fact governed by the calcium intake 
and whether, on a longer-term basis, sup- 
plementing the diet with uncontaminated 
calcium would quantitatively reduce the 
retention of ingested radiostrontium (5). 
Thirty-two 5-week-old male rats of the 
Carworth strain, initially weighing 83 g, 
were divided into three groups accord- 
ing to body weight. The control group 
was given the basal diet containing 0.5 
percent calcium supplied in the follow- 
ing forms: calcium naturally occurring 
in corn, brewers yeast, and so forth, 0.14 
percent; as the biphosphate, 0.04 per- 
cent; as the carbonate, 0.09 percent; as 
the citrate, 0.23 percent. The other 
groups received this diet supplemented 
with CaCO, to contain either 1.0 per- 
cent or 2.0 percent calcium; sufficient 
phosphorus (as KH,PO,) was also added 
to maintain a Ca/P ratio of about 2/1. 
After either 8 days (period I) or 38 days 
(period II) on these diets, the drinking 
water of six rats from each group was 
replaced with distilled water containing 
about 20 uc of Ca*® and 10 wc of Sr85 
per liter; both radioisotopes were em- 
ployed as the chloride and were essen- 
tially carrier-free. The rats were con- 
tinued on their respective diets, and the 
volume of water consumed over the next 
7 days was estimated by use of gradu- 
ated drinking tubes. All rats consumed 
about the same amount of waiter. Then 
at the 15th or 45th day after they had 
been on the diet, the rats were killed, 
and the Ca*® and Sr®® retained in the 
pelted, eviscerated carcasses were deter- 
mined by the usual radiochemical pro- 
cedures (6); the results are expressed as 
“percentage of ingested dose,” but sam- 
ple values are given in a footnote of 
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Table 1 to indicate the absolute reten- 
tion of the Sr®5, 

The pertinent data are summarized in 
Table 1. It may first be noted that the 
higher levels of dietary calcium did not 
greatly alter the total feed ingested, the 
body weight, or the ash content of the 
carcass at either time interval. However, 
it is apparent that, as the calcium level 
in the diet increased, the retention of 
Sr85, as well as that of Ca*®, was reduced. 
In the 15-day groups (period I), a four- 
fold increase in calcium intake resulted 
in about a threefold decrease in radio- 
strontium retention; at 45 days (period 
II), this relationship was nearly propor- 
tional, for each twofold increase in cal- 
cium ingestion gave about a twofold de- 
pression in the retention of Sr®5. These 
differences would suggest that the rat re- 
quires more than 15 days and less than 45 
days to adapt fully to the different levels 
of calcium intake. 

The comparative effect of added cal- 
cium upon both Ca*® and Sr®> can be 
conveniently observed by the calculation 
of the “strontium-calcium observed ratio” 
(OR), which is defined as (7), 


Sr*/Ca* in carcass 
Sr*/Ca* in diet 

It is first noted that the ORgarcass-aiet 
values are about 0.23, which shows that 
the Sr85 was retained only 0.23 as effec- 
tively as the Ca*®; this is in good agree- 
ment with previous findings (7, 8). 
The main point is, however, that the 
OR carcass-diet Values were essentially the 
same at each level of dietary calcium. 
This means that the added calcium in- 
fluenced the absorption and retention of 
both Sr85 and Ca*® to about the same 
degree. 


ORearcass-diet = 





In an additional study, whole milk 
containing tracer amounts of Ca*® and 
Sr85> was supplemented with different 
levels of calcium gluconate, and rats were 
allowed to feed on it ad libitum for a 
period of 1 week. The ORgarcass-aiet OD 
the basal whole milk diet was found to 
be 0.62; when the milk contained either 
50 percent, 100 percent, or 200 percent 
more calcium than the basal diet, the 
OR carcass-diet Values were 0.61, 0.61, and 
0.59, respectively. The constancy of these 
observed ratios indicates, again, that die- 
tary calcium affected both Ca*® and Sr®5 
to the same degree. It is noted that both 
the dietary vehicle and the calcium salt 
differed from the previous study in which 
calcium carbonate was used. 

The data from the earlier single-dose 
studies can probably be accounted for by 
the fact that, on a short-term basis, the 
animal tends to absorb more calcium 
when the calcium level is suddenly 
raised; if the excessive intake of calcium 
were continued, it is expected that the 
animal would eventually revert to its 
previously established absolute utilization 
and retention. In addition, the retention 
of single dosages of radiocalcium and 
radiostrontium may be complicated by 
exchange reactions. 

The question arises whether increasing 
the stable strontium concentration of the 
diet would proportionally decrease radio- 
strontium retention. In an experiment 
with rats, similar to those ‘described be- 
fore, it was found that a fourfold increase 
in the concentration of stable strontium 
in a milk diet did not reduce the absorp- 
tion and retention of ingested radiostron- 
tium. Thus, as expected, the response is 
related to the total stable calcium-stable 
strontium content of the diet and, there- 


Table 1. Effect of dietary calcium levels on the retention of radiocalcium and radiostron- 
tium in the rat. The basal diet consisted of 68.2 percent ground yellow corn, 19.1 percent 
vitamin-free casein, 5.7 percent brewers’ yeast, 3.8 percent cottonseed oil, and 3.2 percent 
salt mixture U.S.P. XIV; this diet was supplemented with thiamine, riboflavin, pyri- 
doxine, niacin, calcium pantothenate, choline, inositol, biotin, folic acid, vitamin Bu, 
p-aminobenzoic acid, and vitamins A, D, and E at levels estimated to be optimal for the 
rat (the basal diet contained 0.5 percent calcium). 





Amount retained 








wre Intake Body Ash in carcass 
4 wt. at wt. of (% of ingested dose) * 
— —_—_————- death* carcass® — ont 
. Food Ca (g) (g) s 
g Cc Sr* 
OP) eae . 
Period I (15 days on diet) 
0.5 230 1.2 145+12 34402 774415 19.3+0.6 0.25 
1.0 230 2.3 143+ 6 3.5+0.2 51.2412 105+0.7 0.21 
2.0 240 4.8 140+ 3 3.32401 278+41.4 6.5+0.5 0.23 


Period II (45 days on diet) 


0.5 690 $5 261% 7 S5BtOS 680216 1772115 5 O26 
1.0 680 6.8 266+ 8 662402 32.3+1.1 7.0+0.3 0.22 
2.0 730 14.6 261410 69404 183425 3.8+0.4 0.21 





* Values are mean + standard error of mean; six rats per group. 

+ OR = ORcarcass-aiet = (Sr®/Ca* in carcass) /(Sr/Ca* in diet). 

t¢ The following figures indicate the absolute levels in this study: about 4 wc of Sr® was ingested per rat, 
and the amounts retained at the 0.5-, 1.0- and 2.0-percent calcium levels were 0.72, 0.35 and 0.17 pe of 


Sr%5, respectively. 
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fore, it is then more useful to focus at- 
tention on the more physiological ele- 
ment, calcium. 

It may be pointed out that the in- 
creased dietary calcium levels in these 
studies caused a decrease in the total 
radiostrontium retention because (i) the 
stable calcium was an effective diluent 
for radiostrontium and (ii) the increased 
dietary calcium levels did not cause an 
increased growth of the skeleton. To 
produce a decreased concentration of 
radiostrontium per unit of bone, it is 
only necessary that the stable calcium 
effectively dilute the strontium. In sum- 
mary, it has been shown that supplemen- 
tary uncontaminated calcium in the diet 
of the rat will proportionally decrease 
the fractional retention of continuously 
ingested radiostrontium under the con- 
ditions of the present experiment. Fur- 
ther investigations must be made to de- 
termine whether these relationships hold 
over broader ranges of variables that 
may be involved and to explore the gen- 
eral applicability of the present findings 
in the rat to man and other species. 

R. H. WasserMAN* 

C. L. Comar* 

DaPHNE PAPADOPOULOU 

Medical Division, Oak Ridge Institute of 
Nuclear Studies, Oak Ridge, Tennessee 
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Inhibition of Plant Growth by 
Root-Drench Applications 
of Kinetin 


The announcement of the isolation of 
kinetin (6-furfurylaminopurine) and of 
its stimulation of cell division in tobacco 
callus tissue (1, 2) has led to a search 
by many investigators for other types of 
biological activity of this compound. The 
effects of kinetin reported to date include 
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substitution for red light in promoting 
expansion of bean leaves and germina- 
tion of lettuce seed (3), prevention of 
protein degradation in detached Xanth- 
ium leaves (4), stimulation of elongation 
of Avena coleoptiles (5), and inhibition 
of regeneration of tentacles of Hydra (6). 
Inhibition of root development by kine- 
tin has been reported by several workers, 
including Miller (2), who stated that 
the root growth of lettuce seedlings was 
inhibited severely when the seeds were 
treated with kinetin. There have been no 
reports of inhibition of growth with kine- 
tin when intact plants grown to maturity 
were used. This paper reports such an 
inhibition (7). Our studies were con- 
ducted during November and December 
1956 in a greenhouse with a temperature 
range of 72° to 80°F. Twenty-one-day- 
old seedlings of tomato, variety Bonnie 
Best, growing singly in sand in 5-inch 
clay pots were treated by adding aqueous 
solutions of kinetin to the surface of the 
sand. Fifty-milliliter portions of a 10-, 
50-, or 100-ppm solution were applied 
to individual pots on the first, third, and 
fifth days of each week. On the inter- 
vening days, the plants were watered with 
nutrient solution. This schedule was con- 
tinued for 4 weeks. It is noted that the 
limit of the water solubility of kinetin 
at room temperature is approximately 
100 ppm. The average increase in height 
of the plants was used as an index of 
the over-all growth. The results are 
given in Table 1. It is apparent from 
this study that, as the dosage of kinetin 
was increased, the growth of the tomato 
plants was more strongly inhibited. 
Plants treated with 100 ppm of kinetin 
had small, atypically shaped leaves, dras- 
tically reduced root systems, and purple 
pigmentation similar in appearance to 
that associated with phosphorus defi- 
ciency. They often exhibited loss of tur- 
gor on warm days. The plants flowered 
approximately 2 weeks later than the 
control plants and produced flowers and 
fruit of reduced size. Although the fruit 
were small, seeds harvested from them 
were viable and produced normal seed- 
lings. 

The response of the plants treated with 
50 ppm of kinetin was similar, but not 
so pronounced as that of plants treated 
with 100 ppm. The growth of plants 
treated with 10 ppm was significantly in- 
hibited, but only slight indications of the 
other effects mentioned above were evi- 
dent. 

This experiment was repeated in all 
essential details, except that the tomato 
plants were grown in soil. The results are 
also given in Table 1. Comparatively 
slight inhibition of growth was obtained 
by treating tomato plants that were 
growing in soil. However, a slightly more 
spindly growth was evident in all treated 
plants. Several days’ delay in flowering 
and slightly reduced root systems were 





Table 1. Average increase in height of 
tomato plants growing in sand or soil 
treated with aqueous solutions of kinetin 
after 4 weeks of treatment. Fifteen plants 
were included for each treatment. The 
average initial height of plants grown in 
sand was 6.7 cm; that of plants grown in 
soil was 7.8 cm. 








Concentration Average 
of kinetin* hag ey 
in height 
(ppm) (eat 
Plants grown in sand 
20.2 
10 12.5 
50 5.2 
100 3.4 
L.S.D.*-0.01 21 
L.S.D.*-0.05 1.6 
Plants grown in soil 
23.9 
10 18.6 
50 16.0 
100 17.2 
L.S.D.*-0.01 3.5 
L.S.D.*-0.05 28 





* Least significant difference. 


observed in plants treated with 50 ppm 
and 100 ppm of kinetin. 

The plants growing in soil treated with 
kinetin recovered—that is, they com- 
pared favorably in size with control 
plants—approximately 2 weeks after the 
treatments were discontinued. The plants 
grown in sand made only slight recovery, 
and this very slowly. 

Inhibition of growth in height was 
observed in similar experiments in which 
seedlings of sunflower, bean, corn, and 
wheat were grown in sand. The response 
of the latter two species was evident only 
with the 100-ppm kinetin treatment, 
whereas the other species responded at 
lower concentrations. Inhibition of root 
growth was characteristic of all plants 
treated with the highest concentration. 

Experiments now in progress indicate 
that a single watering with 100 ppm of 
kinetin significantly inhibits plants grow- 
ing in sand. Spraying seedlings of sev- 
eral of the previously mentioned species 
to the point of run-off with aqueous solu- 
tions containing up to 100 ppm of kinetin 
produced no observable effects. 

H. T. Kemp 
R, G, FULLER 
R. S. Davison 
Biosciences Division, Battelle 
Memorial Institute, Columbus, Ohio 
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Book Reviews 


L’Evolution de la Lithosphére: Orogé- 
nése. vol. III (fascicules 1 and 2) of 
Traité de Géologie. Henri Termier and 
Geneviéve Termier. Masson, Paris, 
1956; 1957. 498 pp.; 442 pp. Illus. + 
plates. F. 9800. 


This imposing work, contained in two 
large and well-bound books, constitutes 
the third major subdivision of a broad 
geologic treatise undertaken by the au- 
thors. The first volume, Historie Géo- 
logique de la Biosphére, was published 
in 1952. A second volume, Petrogénése, 
appeared in 1956 as the first division of 
a tripartite unit, L’Evolution de la Litho- 
sphére, of which the volume reviewed 
here is the second division. A third part, 
Glyptogénése et Sedimentation, volume 
IV of the general treatise, is in prepara- 
tion. Other volumes, planned and in 
preparation, will treat the subject les 
Temps Fossiliféres. Truly the authors 
have undertaken a monumental task. 

Volume III has the following organi- 
zation: Part 1, an introduction entitled 
“Generalities” (135 pages), gives defini- 
tions of important terms, outlines what 
is known about movements now occur- 
ring in the earth’s crust, and describes 
the principal kinds of structural features 
found in deformed belts. Part 2 (23 
pages) describes the several ocean basins 
and the chief topographic features of 
their floors, outlines the current knowl- 
edge on the associated rocks and bottom 
sediments, and gives some results of seis- 
mic explorations at sea. Part 3 (203 
pages) discusses “The Laurasian Con- 
tinents,” with allocation of space as fol- 
lows: North America (48 pages), Green- 
land (18 pages), Precambrian and Cale- 
donian Europe (67 pages), Asia (70 
pages). Part 4 (144 pages) considers 
“The Gondwanan Continents” in the fol- 
lowing subdivisions: Africa (69 pages), 
The Indian Shield (15 pages), Austral- 
asia (36 pages), Antarctica (5 pages), 
South America (15 pages), conclusions 
on the Gondwana Lands (4 pages). Part 
5, “The Tethyan Orogenes” (310 pages), 
is the largest major division. It considers 
the Paleozoic orogenic belts of Europe, 
the younger mountain zones that extend 
from lands bordering the Mediterranean 
across Asia into the Pacific, and units of 
the same general date in the Caribbean 
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region. The final division, part 6, is a 
brief “Essay on Megatectonics,” which 
considers some general problems of glo- 
bal scale. 

The volume has generally good me- 
chanical organization. A list of source 
references follows the discussion of each 
important topic; there are 80 such lists, 
an average of one for every 12 pages of 
text. The final pages of the first fascicule 
give an indexed list of the preceding par- 
tial bibliographies and a complete sub- 
ject-matter index for that fascicule. At 
the end of the volume is a 45-page alpha- 
betical index, three columns per page, 
pertaining to subject matter in both fas- 
cicules, authors of reference works, and 
names of places. Following this are a 
complete table of figures and plates, a 
list of 49 tables contained in the text, a 
complete table of partial bibliographies, 
and a table of subject matter. By using 
these aids the reader can check, with 
minimum effort, almost any object of his 
search in the large volume. There are, 
however, exceptions; for example, the 
word geosynclinal, used frequently in 
the text, is not listed separately in the 
index. 

The introductory chapters, written in 
lucid style and amply illustrated, make 
good reading. Little of the subject mat- 
ter is controversial, though readers may 
take issue on some items, as on the in- 
clusion (page 79) of Willis’ classification 
of thrust faults; in my opinion the divi- 
sion into stretch-, break-, and shear- 
thrusts is based on no mechanical prin- 
ciples and is undesirable. The brief 
treatment of ocean basins, illustrated 
with helpful charts, is, on the whole, well 
done. The real meat of the volume is in 
the treatment of orogenic belts, and a 
reader’s judgment of this treatment will 
depend in important degree on his loca- 
tion; generally he is best acquainted with 
his home continent. The first chapter of 
part 3, “Amerique du Nord,” treats, in 
order, “The Drama of the Canadian 
Shield,” “The Cordilleran Drama,” and 
“The Appalachian Drama.” For the 
Canadian part of the structural map 
(plate 9), one would suppose an impor- 
tant source must be the Tectonic Map 
of Canada (1950), but no reference is 
made to it. Representation of the several 
orogenic belts with dates based on radio- 


active minerals is of interest, but the old- 
est date cited, 3500 million years, is now 
discredited—this figure has been pro- 
nounced about 25 percent too high. 

Geologists in the United States will 
be primarily interested in sections that 
deal with the Appalachian and Cordil- 
leran belts. Maps speak more eloquently 
than words, and readers who turn first to 
Fig. 41 (plate 13A), a structural outline 
of the Appalachian chain, may well re- 
act with astonishment. One of the few 
names on the map, Connecticut, is 
printed in prominent letters altogether 
west of the Hudson River, on an area 
ordinarily ascribed to New York, New 
Jersey, and Pennsylvania. A suggestion 
of tectonic transport is, of course, an 
unkind jest, but the authors should real- 
ize that a map of France involving a 
comparable error might show Paris and 
its environs directly south of Le Havre. 
And Fig. 41 is open to more serious criti- 
cism; it represents the Paleozoic rocks of 
New England as being nonmetamorphic, 
and a narrow belt extending far up the 
Hudson Valley as a northward extension 
of the Piedmont province, with meta- 
morphic rocks. Figure 42 (plate 13B), 
directly following, shows the relation- 
ships exactly reversed insofar as the same 
areas are represented. Surely, two of the 
patterns in Fig. 42 are interchanged in 
the explanation, but correction of this 
error will not make Fig. 41 less defective, 
in the judgment of geologists familiar 
with the schistose Paleozoic section of 
New England and the nonmetamorphic 
formations in the upper Hudson-Cham- 
plain valley. Moreover, the figure has a 
heavy line, extending from New Jersey 
hundreds of miles southward, which un- 
wary readers will assume is a great fault, 
but an identical line on Fig. 36 (plate 
11) is labeled “fall line,” a feature that 
has no place in a structural assemblage. 
Truly, Figs. 41 and 42 in their present 
form may convey much misinformation 
to anyone unfamiliar with Appalachian 
geology. Careful reading of the text 
makes amends, in part, but cannot undo 
the graphic misrepresentation. 

Plate 12, which purports to present a 
structural outline of the Cordilleran 
region, also has serious defects. Geo- 
graphic relationships are incorrectly 
shown: the north end of the Laramie 
Range is placed directly south of Yel- 
lowstone Park; an area that should hold 
the western edge of the Colorado Plateau 
is labeled “Rocky Mountains,” and the 
only other appearance of this name is 
well east of the Lewis thrust trace, in a 
wide area shown with Precambrian bed- 
rock; the Garlock fault and the southern 
part of the San Andreas fault are out 
of place and wrongly oriented. An area 
covering western Utah, much of Nevada, 
and parts of eastern California is la- 
beled “zone poorly known”; yet some 
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of the most definite information on the 
Cordilleran geosyncline—a major fea- 
ture of the map—has been found in that 
part of the Basin-Range country. On evi- 
dence much less secure, the authors have 
not hesitated to represent the “Beltian 
zone” as a continuous unit from north- 
ern Mexico to a high latitude in Canada. 
Even the Front and Laramie ranges are 
represented as “Beltian.” And the map 
gives no place to the zone of deforma- 
tion commonly known as “Laramide,” 
though inclusion of Tertiary lava fields 
implies an aim to present a complete 
structural picture. The significance of 
the large areas indicated as being Pre- 
cambrian is not clear. Figure 36 (plate 
11), though drawn to smaller scale, pre- 
sents the general tectonic features of the 
Cordilleran region more satisfactorily 
than does plate 12. 

The brief list of source references 
cited for “The Cordilleran Drama” sug- 
gests that the authors may be unfamiliar 
with much of the published information. 
Another weakness of this section, and of 
the entire volume, is the lack of refer- 
ence in the text to pertinent illustra- 
tions. Careful search through the pages 
dealing with North America has failed 
to locate one such reference, and in the 
entire volume the textual citation of fig- 
ures is extremely rare, though some ref- 
erences are made to illustrations in the 
earlier volumes, on Biosphére and Petro- 
génése. Captions of plates 12 and 13 in 
the present volume are skeletal, and 
readers must look to the text for expla- 
nation of many details. Text and illus- 
trations should be mutually complemen- 
tary, and the reader would be helped, 
with respect both to economy of time 
and total return from his study, by a 
more systematic welding of the two forms 
of exposition than is evident in the Ter- 
mier volume. 

I do not feel competent to analyze 
critically much of the treatment related 
to other continents, but another unfavor- 
able comment on the drawn illustrations 
seems in order. Most of the many maps 
have neither scale nor latitude-longitude 
coordinates. Lack of scale is unfortunate, 
especially for foreign readers, in such 
diagrams as plates 47 (Armorican mas- 
sif), 50 (the Vosges), 51 (Black Forest), 
and many others. Anyone who is not fa- 
miliar with these areas can comprehend 
the diagrams only by reference to an 
atlas, whereas a scale printed with each 
figure would give proper perspective at a 
glance. Plates 46 (Harz Mountains), 59 
(part of Spain), and a few others have 
scales. Why are these so favored? Maps 
showing areas of continental dimensions 
should have both scale and latitude-lon- 
gitude markers. Plate 28 (East Siberia) 
has these; why not plates 23 (Asia), 33 
(Africa), 43 (South America), and 
others? The general viewpoint of geogra- 
phers and geologists was once expressed 


1184 


by Isaiah Bowman in the form of a rid- 
dle: “When is a map not a map? When 
it has neither scale nor coordinates.” It 
seems axiomatic that a structure-section 
too must have a scale, but this primal 
rule is not strictly observec by the Ter- 
miers, as witness their figures 116 (Fal- 
lot’s Beltic Cordillera) and 119 (Ar- 
gand’s western Alps), both major cross 
sections reproduced without indication 
of their horizontal extent. 

The numerous tables that summarize 
orogenic history -are an admirable fea- 
ture of the Termier volume. These tables 
are generally well executed and serve 
the reader not only as a useful guide in 
his reading but also as a ready source 
for reference in a search for specific in- 
formation. 

No doubt other readers of the volume 
will find weaknesses not listed here. It is 
a work that required stupendous labor— 
the digesting of geologic literature in sev- 
eral languages, involving countless man- 
hours spent in analysis and compilation. 
In the nature of human things, the result 
cannot be perfect. An over-all appraisal 
must recognize the high merit of this 
work as an attempt to integrate the re- 
sults of geologic study into a global pic- 
ture. Perhaps the result demonstrates 
that the task is too great for a small 
team in one country. Si~ely the most 
glaring weaknesses in the treatment of 
North American materials might have 
been eliminated through the aid of a 
well-informed structural ..udent on this 
side of the Atlantic. In addition to the 
language difficulties, the size of the fast- 
growing mass of literature makes judi- 
cious summarizing and accurate graphic 
representation ever more difficult. The 
next major step may be a project simi- 
lar to that represented by the volume 
Orogénése but carried out by a compe- 
tent international team. Meanwhile, the 
Termiers merit our gratitude for their 
devoted labors. Their volume is a highly 
useful reference work, and should be a 
stimulus to further cooperative studies 
in megatectonics. 

CuesTer R, LONGWELL 
U.S. Geological Survey 


Virus in the Cell. J. Gordon Cook. Dial 
Press, New York, 1957. 208 pp. Illus. 
$3. 


This book is part of a Science for 
Everyman series and is written in very 
simple language. The first eight chapters 
deal with the principal virus diseases of 
man, and the emphasis is on epidemiol- 
ogy as well as on the history of the devel- 
opment of vaccines, from smallpox to 
poliomyelitis. The four chapters that fol- 
low deal with the viruses of animals, in- 
sects, bacteria, and plants. The title 
Virus in the Cell best fits the last six 





chapters, which are devoted to basic re- 
search in virology. A fair number of 
illustrations, mainly from authoritative 
sources, is included. 

It is a pleasant, exciting, and informa- 
tive book to read. The degree of accu- 
racy is adequate for a book of this type, 
though there are a few oversimplifica- 
tions. For example, the typhus rickettsia 
is called a virus, and the distinction be- 
tween virulent and temperate phages is 
not made. But, in general, the author 
does not shun complicated problems or 
recent advances, 

This book is most appropriate for lay- 
men and young readers. Perhaps some 
will be inspired to take up the study of 
virology. 

Emiuio WEIss 
Virology Division, Naval 
Medical Research Institute 


The Quicksilver Doctor. The Life and 
Times of Thomas Dover, Physician 
and Adventurer. Kenneth Dewhurst. 
Wright, Bristol, England, 1957. ix+ 
192 pp. Plates. 21s. 


The advent of the antibiotics—biologic 
and chemotherapeutic agents—has re- 
duced the compound powder of ipecac- 
uanha and opium to a very lowly place 
in the physician’s therapeutic armen- 
tarium. Yet for the past two hundred 
years, almost every physician has em- 
ployed this useful diaphoretic and seda- 
tive, familiarly known as “Dover’s pow- 
der,” in the minor respiratory infections, 
and almost every teacher of pharmacol- 
ogy has passed on to his students the 
romantic, if not quite historically accu- 
rate, comment that its inventor was the 
pirate physician, Thomas Dover. But the 
fascinating story of this 18th-century 
physician needs no embroidering. 

The younger son of a Royalist captain 
of horse, Thomas Dover became a pupil 
of the great Thomas Sydenham, from 
whom he acquired something of the true 
Hippocratic approach to clinical medi- 
cine and common-sense approach to ther- 
apy at a period when the practice of 
physic had been reduced, by theoretical 
systematists, to the imbecilities satirized 
by Moliére. From successful medical 
practitioner at Bristol, he turned aside 
to become one of the leaders in the most 
successful privateering expedition of 
naval history, in which he rescued Alex- 
ander Selkirk, the prototype of Daniel 
Defoe’s Robinson Crusoe, from the 
island of Juan Fernandez, stormed the 
city of Guayaquil, and circumnavigated 
the globe. Thence, he continued his trav- 
els to Asia Minor, to return and lose all, 
a virtual bankrupt, in the South Sea 
“bubble.” Finally, as an epilogue to this 
romantic and checquered career, in his 
70th year he engaged in one of the great 
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polemics of medicine with his advocacy 
of heroic doses of metallic mercury, 
from which he derived fame as the 
“Quicksilver Doctor,’ which episode 
gives title to this book. 

This is a very enjoyable book, provid- 
ing us not only with almost all that is 
known about Thomas Dover but placing 
him in his contemporary setting among 
his teachers, friends, acquaintances, and 
critics. Many a famous name—Radcliffe, 
Sloan, Mead, Dampier, Woodes Rogers, 
Lady Montagu—enters into the narra- 
tive. There are many details of Thomas 
Dover’s life which are obscure or un- 
known, but the author, Kenneth Dew- 
hurst, seems to have searched all possible 
sources and is thus able to expand the 
little that is known of his subject. How- 
ever, the author gives 1662 as the date 
of Dover’s birth, against 1660 in The 
Dictionary of National Biography, with- 
out apparently recognizing the inconsis- 
tency between his own sourses—the ad- 
mission register of Gonville and Caius 
and the baptisimal register—and other 
entries. Likewise, Thomas is accepted as 
the editor of the 1770 edition of the 
Annalia Dubrensia memorializing his 
grandfather, whereas the internal evi- 
dence points to Thomas’ older brother 
John. Supporters of the “light blue” will 
be a little disturbed to find (page 12) 
Cambridge’s greatest ornament, William 
Harvey, “amongst the vanguard of Ox- 
ford pioneers.” But these are trivia, in a 
tale exceptionally well told. 

J. B. peEC. M. SaunpErRs 
University of California School of 
Medicine, San Francisco 


The Defect Solid State. T. J. Gray, D. 
P. Detwiler, D. E. Rose, W. G. Law- 
rence, R. R. West, and T. J. Jennings. 
Interscience, New York, 1957. 511 pp. 
Illus. $11. 


This volume consists of a rather diffuse 
collection of essays, six of them by T. J. 
Gray and the other six by colleagues of 
his at the Alfred University College of 
Ceramics. Since little more than half of 
the material presented has anything to 
do with “the defect solid state,” one 
might perhaps wonder why that title was 
chosen; perhaps the authors felt that it 
has a fashionable ring at the present 
time. At any rate, the book should prove 
interesting to some who work in other 
fields, notably ceramics and metallurgy. 

Of the articles by Gray himself, it is 
difficult to write constructively. The au- 
thor roams over the extensive field, or 
series of fields, to which he has contrib- 
uted, touching in his path on the electri- 
cal properties of semiconductors and on 
dislocations, solid state diffusion, adsorp- 
tion, oxide film growth, corrosion, mag- 
netism, and catalysis. Unfortunately, the 
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result is highly disorganized; good criti- 
cal comments lie next door to wild and 
inaccurate statements. It is staggering to 
find, for example, the sentence (page 
34): “An accepted criterion for a semi- 
conductor is that the material possesses a 
measurable Hall coefficient.” More gen- 
erally, a particular piece of mathemati- 
cal work (or a particular argument) may 
crop up three or four times—often in a 
different notation each time—with no in- 
dication that the same territory has been 
covered in an earlier section. This trouble 
is worsened by what seems to have been 
remarkably sloppy proof-correcting of 
the equations. For example, in the five 
equations on pages 39 and 40 and the 
accompanying text, there are six typo- 
graphical errors; of the equations, the 
fourth is irrelevant (quite apart from the 
fact that one of the symbols and one of 
the phrases associated with it are left un- 
explained and do not seem to occur 
again), while the fifth turns out, on close 
inspection, to be no more than an ap- 
proximate form of the first, except that 
every symbol is different! 

The most disappointing chapter is that 
on “Defect Structure and Catalysis.” Pre- 
cisely because this is such a woolly subject 
and because so much nonsense has been 
writen on it, one looks for something bet- 
ter in the way of a critical survey than 
that offered here. One seeks in vain for 
some quantitative correlation, for exam- 
ple, between the activation energy of a 
catalyzed reaction and the position of the 
Fermi level (in the bulk or at the sur- 
face) in the catalyst. The chapter on 
“Magnetic Properties of Solids” is better, 
but it ignores almost everything that has 
been done in electronic paramagnetism in 
the last quarter century; electronic para- 
magnetic resonance (as distinguished 
from ferromagnetic resonance), for ex- 
ample, is not mentioned, and there is not 
even a reference to the modern work on 
crystal fields, which has led to an essen- 
tially complete solution of the problem 
of anomalous g-values. 

The chapter by D. P. Detwiler on 
“Certain Theoretical Aspects of Semi- 
conductivity” may be of use as an ele- 
mentary introduction to the subject, and 
the chapter on “Dielectric Materials” by 
the same author is a competent, if not 
particularly novel, treatment of the static 
and dynamic electrical properties of in- 
sulators. 

D. E. Rose’s chapter on “Phase Equi- 
libria” is a good piece of pedagogy and 
should be useful, both as an introduction 
and for reference purposes, to metal- 
lurgists. Detwiler’s chapter on “Inter- 
metallic Gompounds” is too brief to be of 
much value. On the technological side, 
there are sections on “Experimental 
Techniques” by R. R. West (differential 
thermal analysis) and on “Microbalance 
Techniques” by T. J. Jennings. Possibly 
the best, and certainly the best written, 


article in the book is W. G. Lawrence’s 
chapter on “Ceramic Materials for High 
Temperatures.” I am not competent to 
criticize the accuracy or: comprehensive- 
ness of the material in this chapter, but 
that material is well organized and at- 
tractively presented. It is a pity that the 
same cannot be said for all of the rest of 
the book. 

C. G. B. Garrett 
Bell Telephone Laboratories 


Proceedings of the International Sym- 
posium on Algebraic Number Theory. 
Tokyc and Nikko, Japan, September 
1955. Science Council of Japan, 
Tokyo, 1956. 267 pp. 


This volume records a successful sym- 
posium, organized by the Science Coun- 
cil of Japan under the joint sponsor- 
ship of the International Mathematical 
Union. The subject of algebraic number 
theory was well chosen, for the current 
developments of this subject are not only 
fruitful in their own right but reach effec- 
tively into other fields such as homo- 
logical algebra and algebraic geometry. 
The location of the symposium in Japan 
was suitable, for the crown of algebraic 
number theory lies in the class field the- 
ory, which owes much to the pioneer- 
ing papers published in 1920-22 by the 
Japanese mathematician T. Takagi 
(honorary president of this symposium). 
This interest has remained active, as wit- 
ness the current contributions of Japa- 
nese mathematicians such as Iwasawa, 
Nakayama, and Tannaka to the beautiful 
recent developments of class field theory. 

The symposium assembled some ten 
mathematicians from abroad, as well as 
55 from Japan. This volume, after pre- 
sentation of introductory material, pre- 
sents the mathematical addresses which 
they delivered at the symposium. Note- 
worthy is the rapid development of the 
study of the “complex multiplication” 
which arises in the description of class 
fields over certain special algebraic num- 
ber fields (imaginary quadratic fields). 
Recent work here was stimulated by 
papers of A. Weil, of about 1950, and 
was carried further by M. Deuring, who 
reports here on his results. Further essen- 
tial progress has been achieved by the 
young Japanese mathematicians G. Shi- 
mura and Y. Taniyama, whose results 
overlap current ones of Weil (all re- 
ported here), and the discussions at the 
symposium between these men and others 
manifestly contributed more ideas for 
the future (see, for example, pages 9, 
32). 

Many other developments are repre- 
sented: modern methods in class field 
theory involving the study of  idéle 
class group (E. Artin, A. Weil) and of 
cohomology groups; the use of such geo- 
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metric methods as fiber spaces in number 
theory (K. Yamazaki, following ideas 
of A. Weil); and number theory in alge- 
braic varieties (A. Neron). Algebraic 
geometry is well represented: M. Nagata 
gives a systematic exposition of his gen- 
eral treatment of intersection multiplic- 
ities, following notions of C. Chevalley; 
J. P. Serre shows how the new methods 
of homological algebra yield improved 
proofs of the Cohen-Macauley theorems, 
and so on. Other articles follow, and the 
volume ‘ends with 17 short notes by 
younger Japanese mathematicians. As a 
statement by the visitors (page xxxi) 
points out, the material conditions of 
young Japanese scientists are not favor- 
able, but their devotion and talent are 
amply displayed here. 

SaunpDERS MacLane 
University of Chicago 


New Books 


The Origin of Life on the Earth. A. I. 
Oparin. Translated from the Russian by 
Ann Synge. Academic Press, New York, 
rev. ed. 3, 1957. 513 pp. $6.80. 

Edward Williams Morley. His influence 
on science in America. Howard R. Wil- 
liams. Chemical Education, Easton, Pa., 
1957. 293 pp. 

An Introduction to Genetic Statistics. 
Oscar Kempthorne. Wiley, New York; 
Chapman & Hall, London, 1957. 572 pp. 
$12.75. 

Better Biology for High School. D. K. 
Gillespie. Vantage Press, New York, 1957. 
249 pp. $3.50. 

Check-List of North American Birds. 
Prepared by a committee of the American 
Ornithologists’ Union. American Orni- 
thologists’ Union, 1957. 704 pp. 

Hepatitis Frontiers, Frank W. Hart- 
man, Gerald A. LoGrippo, John G. 
Mateer, James Barron. Little, Brown, 
Boston, 1957. 605 pp. $12.50. 

Radiation Effects in Solids. G. J. Dienes 
and G. H. Vineyard. Interscience, New 
York, 1957. 234 pp. $6.50. 

Cosmic View. The universe in 40 
jumps. Kees Boeke. Day, New York, 1957. 
48 pp. $3.25. 

Social and Cultural Dynamics. A study 
of change in major systems of art, truth, 
ethics, law and social relationships. Pi- 
tirim Sorokin. Sargent, Boston, revised 
and abridged in one volume, 1957. 718 
pp. $7.50. 

Treatise on Marine Ecology and Paleo- 
ecology. vol. 2, Paleoecology. Memoir 67. 
Harry S. Ladd, Ed. Geological Society of 
America, New York, 1957. 1087 pp. $10. 

New Frontiers of Knowledge. A sym- 
posium by distinguished writers, notable 
scholars and public figures. Public Affairs 
Press, Washington, 1957. 135 pp. $2.75. 

El Archipielago de Los Roques y La 
Orchila. Sociedad de Ciencias Naturales 
la Salle, Caracas, Venezuela, 1956. 257 


PP. 

The Elements of Physics. Alpheus W. 
Smith and John N. Cooper. McGraw-Hill, 
New York, ed. 6, 1957. 683 pp. $7.50. 
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Guide to the Microscope. Arthur Beiser. 
Dutton, New York, 1957. 127 pp. $3.25. 

Education for Planning: City, State and 
Regional. Harvey S. Perloff. Johns Hop- 
kins Press (for Resources for the Future), 
Baltimore, 1957. 199 pp. $3.50. 

Chronic Illness in a Large City. The 
Baltimore Study. vol. IV of Chronic IIl- 
ness in the United States. Commission on 
Chronic Illness. Harvard University Press 
(for the Commonwealth Fund), Cam- 
bridge, Mass., 1957. 639 pp. $8. 

Community Involvement. The webs of 
formal and informal ties that make for 
action, Christopher Sower, John Holland, 
Kenneth Tiedke, Walter Freeman. Free 
Press, Glencoe, IIll., 1957. 323 pp. $5. 

College Men at War. Memoirs, vol. 24. 
John P. Monks. American Academy of 
Arts and Sciences, Boston, 1957. 334 pp. 
$10.00. 

The Origins of Modern Science 1300- 
1800. HH. Butterfield. Macmillan, New 
York, ed. 2, 1957. 252 pp. $3. 

West Africa. A study of the environ- 
ment and of man’s use of it. R. J. Harri- 
son Church. Longmans, Green, London, 
1957 (order from Longmans, Green, New 
York). 574 pp. $8.75. 

Biochemie der Ernahrung. K. Lang. 
Steinkopff, Darmstadt, Germany, 1957. 
426 pp. DM. 54. 

The American Idea of Mission. Con- 
cepts of national purpose and destiny. 
Edward McNall Burns. Rutgers Univer- 
sity Press, New Brunswick, N.J., 1957. 
397 pp. $9. 

Automation: What It Is, How It 
Works, Who Can Use It. Carl Dreher. 
Norton, New York, 1957. 128 pp. $2.95. 

Neutron Cross Sections. Donald J. 
Hughes. Pergamon Press, New York, 
1957. 192 pp. $5. 

Fear: Contagion and Conquest. James 
Clark Moloney. Philosophical Library, 
New York, 1957. 153 pp. $3.75. 

The Numbers of Man and Animals. J. 
B. Cragg and N. W. Pirie, Ed. Oliver and 
Boyd (for the Institute of Biology), Edin- 
burgh, 1957 (order from Macmillan, New 
York). 160 pp. $2.75. 

Installing Electronic Data Processing 
Systems. Richard G. Canning. Wiley, New 
York; Chapman & Hall, London, 1957. 
203 pp. $6. 

The Economics of Under-Developed 
Countries. Peter T. Bauer and Basil S. 
Yamey. University of Chicago Press, Chi- 
cago, 1957. 284 pp. $2.25. 

Biological Effects of Whole-Body 
Gamma Radidtion on Human Beings 
(U). Harold O. Davidson. Johns Hop- 
kins Press (for Operations Research 
Office, Johns Hopkins University), Balti- 
more, 1957. 101 pp. $3. 

Catalysis. vol. 5, Hydrogenation, Oxo- 
Synthesis, Hydrocracking, Hydrodesul- 
furization, Hydrogen Isotope Exchange 
and Related Catalytic Reactions. Paul H. 
Emmett, Ed. Reinhold, New York; Chap- 
man & Hall, London, 1957. 548 pp. $15. 

Trends in Gerontology. Nathan W. 
Shock. Stanford University Press, Stan- 
ford, Calif., ed. 2, 1957. 223 pp. $4.50. 

The Inner Metagalaxy. Harlow Shap- 
ley. Oxford University Press, London; 
Yale University Press, New Haven, Conn., 
1957. 217 pp. $6.75. 





Miscellaneous Publications 

(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Paralepididae II (Macroparalepis), 
Taxonomy, ontogeny, phylogeny and dis. 
tribution. Carlsberg Foundation’s ocean- 
ographical expedition round the world 
1928-30 and previous ‘Dana’’-expedi- 
tions. Vilh. Ege. Carlsberg Foundation, 
Copenhagen, Denmark, 1957. Kr. 28. 

Botany. Laboratory manual. Erich 
Steiner, Alfred S. Sussman, Warren H. 
Wagner, Jr.’ Dryden Press, New York, 
1957. 260 pp. $3.40. 

Digital Differential Analyzers. George 
F. Forbes. The author, 10117 Bartee Ave., 
Pacoima, Calif., ed. 4, 1957. 175 pp. $5. 

The Electrophysiology of the Heart. 
Annals, vol. 65, art. 6. Hans H. Hecht, 
conference chairman and consulting edi- 
tor. 494 pp. $4.50. Proteolytic Enzymes 
and Their Clinical Application. vol. 68, 
art. 1. Gustav J. Martin, consulting editor 
and conference chairman. 224 pp. $3.50, 
Biological Applications of Infrared Shec- 
troscopy. vol. 69, art. 1. Robert P. Bau- 
man, consulting editor. 254 pp. $3.50. 
Modern Ideas on Spontaneous Genera- 
tion. vol. 69, art. 2. Ross F. Nigrelli, con- 
ference chairman and consulting editor. 
122 pp. $2.50. Second Conference on Sul- 
fonamides. vol. 69, art. 3. Perrin H. Long, 
consulting editor. 148 pp. $3. The Role 
of I'"-Labeled Proteins in Biology and 
Medicine. vol. 70, art. 1. S. P. Masouredis. 
conference chairman and consulting edi- 
tor. 152 pp. $3. Determination of SR” 
and BA* in Bone, Dairy Products, Vege- 
tation, and Soil. vol. 71, art. 2. H. L. Vol- 
chok, J. L. Kulp, W. R. Eckelmann, J. E. 
Gaetjen. 12 pp. $0.75. Transplantation of 
Fins in Xiphophorin Fishes. vol. 71, art. 
3. Klaus D. Kallman and Myron Gordon. 
16 pp. $0.75. New York Academy of Sci- 
ences, New York, 1957. 

A Restudy of the 1917 Eruption of 
Volcan Béqueron, El Salvador, Central 
America. Fieldiana: Geology, vol. 10. No. 
30. Sharat Kumar Roy. 20 pp. $0.75. The 
Problems of the Origin and Structure of 
Chondrules in Stony Meteorites. vol. 10, 
No. 31. Sharat Kumar Roy. 14 pp. $0.50. 
Chicago Natural History Museum, Chi- 
cago, 1957. 

Eocene Mollusca from Nigeria: a Re- 
vision. Bulletin, Geology, vol. 3, No. 2. 
Frank E. Eames. 48 pp. 25s. A Revision 
of the Lake Victoria Haplochromis Spe- 
cies (Pisces, Cichlidae). pt. Il, H. Sauva- 
gei (Pfeffer), H. Prodromus Trewavas, H. 
Granti Blgr., and H. Xenognatus, Sp. N. 
Bulletin, Zoology, vol. 5, No. 4. P. H. 
Greenwood. 22 pp. 8s. Neuroptera and 
Trichoptera Collected by Mr. J. D. Brad- 
ley on Guadalcanal Island, 1953-54. Bul- 
letin, Entomology, vol. 5, No. 7. D. E. 
Kimmins. 22 pp. 7s. Odonata Collected by 
Mr. J. D. Bradley on Guadalcanal Island, 
1953-54. Bulletin, Entomology, vol. 5, 
No. 8. D. E. Kimmins. 12 pp. 4s. The 
British Museum (Natural History), Lon- 
don, 1957. 

The Public Health Laboratory Service. 
First report of the Expert Committee on 
Health Laboratory Methods. WHO Tech. 
Rept. Ser., No. 128. World Health Or- 
ganization, Geneva, 1957. 49 pp. $0.60. 
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Meetings and Societies 


Nuclear Sex 


The introduction of a relatively sim- 
ple method of chromosomal sex detec- 
tion by Moore, Graham, and Barr in 
1953 focused attention on the sex chro- 
mosomes of somatic cells and served as 
a starting point for much new work on 
human sex anomalies. In view of the 
rapid and unexpected developments and 
the diversity of disciplines involved, an 
exchange of information within a small 
but representative group of workers in 
this field seemed advisable. Accordingly, 
a group of scientists in Great Britain ar- 
ranged a Symposium on Nuclear Sex, 
which took place in King’s College Hos- 
pital Medical School on 6-7 September. 
In addition to aid from that medical 
school, aid to help defray the costs of 
the symposium was provided by the 
Wellcome Foundation and the Ciba 
Foundation. About 70 persons partici- 
pated by invitation, coming from Aus- 
tria, Canada, Denmark, France, Ger- 
many, Great Britain, Israel, Italy, Por- 
tugal, Switzerland, and the United 
States. Emphasis was on informal dis- 
cussion, which cannot be accurately re- 
ported here, but the following notations 
concerning individual papers will give 
some idea of current trends in this field. 

The first session, under the chairman- 
ship of L. S. Penrose, was devoted to 
cytologic and genetic aspects of nuclear 
sex. B. Slizynski sought to explain the 
recorded incidence of 60 to 80. percent 
for sex chromatin in the nuclei of sections 
of various tissues from females on the 
basis of somatic inconstancy of chromo- 
some number. It was pointed out by 
other participants that published figures 
for the incidence of sex chromatin are 
too low, since corrections have seldom 
been made for the mean diameter of 
nuclei being greater than the thickness 
of the section. C. E. Ford presented evi- 
dence in favor of a chromosome number 
of 46 rather than 48 in man and dis- 
cussed the nature of the pairing between 
X and Y chromosomes (end to end and 
inconstant). He stressed the need for 
more detailed information on the mor- 
phology of individual chromosomes in 
man and struck an optimistic note with 
respect to techniques now being devel- 
oped. 

J. L. Hamerton described the struc- 
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ture and behavior of the sex chromo- 
somes in Rattus natalensis and showed 
that normal pairing and chiasma forma- 
tion between the homologous segments 
of the X and Y chromosomes occur reg- 
ularly in this species. C. Leuchtenberger 
drew attention to refined techniques that 
may be brought to bear on the problem 
of nuclear composition. As examples, she 
presented microspectrophotometric and 
interferometric determinations of desoxy- 
ribonucleic acid, arginine, and dry mass 
in sperm nuclei of fertile men and fertile 
bulls. The amount of arginine was about 
80 percent less in human than in bull 
sperm, but the desoxyribonucleic acid 
content and dry mass were similar in the 
two species. 

H. P. Klinger described the detailed 
morphology of the sex chromatin of fe- 
male cells, stressing its bipartite struc- 
ture, which supports the contention that 
the sex chromatin represents heterochro- 
matic regions of the two X chromo- 
somes. Division of the sex chromatin 
prior to amitotic division in fetal mem- 
branes was also described. Klinger’s in- 
troduction of mild acid hydrolysis fol- 
lowed by staining with thionin has 
brought a valuable improvement to the 
staining of sections and smears. P. Riis 
showed that the sex chromatin of lym- 
phocytes from females becomes un- 
masked as pyknotic nuclei change to 
vesicular nuclei in vitro. 

L. Sachs and M. Danon favored the 
genetic origin of human sex anomalies 
in general. They pointed out that ge- 
netic factors operate at the following 
levels: (i) on the development of the 
gonads (agenesis in Turner’s syndrome 
and extreme dysgenesis in Klinefelter’s 
syndrome); (ii) on the synthesis of 
steroid hormones (adrenogenital syn- 
drome); or (iii) on tissue response to 
hormones (syndrome of testicular femin- 
ization). They also presented prelimi- 
nary evidence for a nuclear mosaicism 
(XX and XO) in some cases of gonadal 
agenesis and for an unusual sex chromo- 
some complex (XXY) in the syndrome 
of testicular feminization. The meticu- 
lous study of chromocenters (of which 
the sex chromatin is one) in resting 
nuclei, by Sachs and Danon, opens the 
way to refinements in the tests of chro- 
mosomal sex. 

The second session, for which P. M. F. 


Bishop was chairman, dealt with the ap- 
plication of the sex chromatin principle 
to anomalies of sex development in man. 
De-.on and Sachs indicated that the pri- 
mary role of the sex chromosomes is to 
direct normal gonadal differentiation. 
When they fail in this, there is a se- 
quence of events that may lead to the 
phenotypical sex being contrary to the 
chromosomal sex, as occurs in the syn- 
dromes of Turner and Klinefelter. C. 
Overzier suggested a classification of sex 
anomalies and developed the hypothesis 
that Wolffian and Mullerian ducts are 
exposed to an “initial induction” by the 
anlage of the gonads and to a “perma- 
nent induction” by gonads in a later stage 
of maturation. Interference with initial 
or permanent induction could explain 
some variants of Turner’s syndrome. 

A. Prader described a new congenital 
syndrome, with lipoid adrenal hyper- 
plasia and adrenal insufficiency, which 
causes feminization in boys. He sug- 
gested that the syndrome stems from a 
hereditary enzymatic failure of steroid 
synthesis in the fetal adrenal cortex and 
in the Leydig cells of the fetal testis. 
D. J. B. Ashley presented the first re- 
ported instance of a patient with ovarian 
tissue only (insofar as this could be 
established by laparotomy and gonadal 
biopsy), with male nuclei in oral smear 
and skin biopsy. However, the issue was 
confused by the finding of female-type 
neutrophils in the blood film. 

E. Slater reported uniform agreement 
between chromosomal and somatic sex 
in homosexuality and _ transvestitism. 
Family studies of sex deviates showed 
that they were likely to occupy a late 
position in the sibship. C. N. Armstrong 
described a male transvestite in detail 
and suggested that there may be a spe- 
cific constitutional factor on a genetic 
basis, even though psychological factors 
contribute to causation. H.-R. Wiede- 
mann submitted data derived from use 
of the neutrophil test of sex in a large 
series of sex anomalies. The test proved 
reliable except in some instances of 
Klinefelter’s syndrome. 

The remainder of this session was 
given over to a discussion of Klinefelter’s 
syndrome, which has recently (and quite 
unexpectedly) been shown to include 
patients with an apparent female-to-male 
sex reversal. B. Lennox, M. A. Ferguson 
Smith, W. S. Mack, and J. S. S. Stewart 
found that, of all men with any degree 
of oligospermia who attended an infer- 
tility clinic, about 3 percent were chro- 
mosomal females. Patients classified as 
Klinefelter’s syndrome could be identi- 
fied as chromosomal females or chromo- 
somal males on the basis of qualitative 
and quantitative differences in testicular 
histopathology. R. E. Siebenmann also 
stressed the constancy of severe testicu- 
lar abnormality in Klinefelter’s syndrome 
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with female nuclei, in contrast to the 
variable and less severe testicular pathol- 
ogy in Klinefelter’s syndrome with male 
nuclei.. W. M. Davidson and D. Robert- 
son Smith confirmed sporadic reports 
that the incidence of female-type neutro- 
phils may be unexpectedly low in pa- 
tients with Klinefelter’s syndrome and 
female nuclei elsewhere. The cause of 
this discrepancy is obscure, but it cannot 
be attributed to a leftward shift in the 
Arneth index of nuclear lobulation. 

P. M. F. Bishop, M. A. Ferguson 
Smith, B. Lennox, P. Polani, and J. S. S. 
Stewart found that the incidence of de- 
fective color vision in Klinefelter’s syn- 
drome was consistent with the sex chro- 
mosome constitution (XX in one group, 
XY in the other) as inferred from cyto- 
logical tests of chromosomal sex. J. S. S. 
Stewart, M. Izatt, M. A. Ferguson Smith, 
B. Lennox, and W. S. Mack found a 
high incidence of sterility among the 


uncles of patients with Klinefelter’s syn- 
drome. Paternal uncles were affected .in 
cases where the patients had female 
nuclei, and maternal uncles were affected 
in cases where the patients had male 
nuclei. A-hereditary mechanism was pos- 
tulated, based on an autosomal translo- 
cation involving the masculinizing (M) 
genes (female nuclei= MMMXX, male 
nuclei= MXY). 

The application of the sex chromatin 
principle to the study of tumors was the 
subject for the third and final session 
of the symposium, with M. L. Barr act- 
ing as chairman. L. Myers presented data 
on the nuclei of teratémas. The nuclei 
were female in tumors from female hosts, 
except that the sex chromatin could not 
be identified accurately in a few tissues 
of malignant teratomas. Tumors from 
male hosts had, for the most part, typi- 
cal male or female nuclei, as has pre- 
viously been reported. However, some 
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testicular tumors were encountered with 
a mosaicism of the nuclei, since they 
were female in some tissues and male 
in others. Discussants of the paper felt 
that the latter observation did not neces- 
sarily invalidate the etiological hypothe- 
ses of Hunter and Lennox and of Tavares 
(both hypotheses having haploid cells as 
their starting point), when chromosomal 
anomalies in malignant cells and techni- 
cal difficulties are taken into considera- 
tion. 

A. S. Tavares reported on the sex 
characteristics of differentiated-cell car- 
cinomas compared with undifferentiated- 
cell carcinomas, using malignant tissues 
from female hosts. The sex chromatin 
of differentiated-cell carcinomas was 
similar to that of nonmalignant tissues, 
In undifferentiated-cell carcinomas, on 
the other hand, the incidence of sex chro- 
matin in a population of nuclei was ex- 
ceedingly variable, the figures for some 
tumors falling within the male, or an 
intermediate, range. N. B. Atkin de- 
scribed the chromosomes and sex chro- 
matin of human cancer cells from 
female hosts, as seen in squash prepara- 
tions. One mass of sex chromatin per 
nucleus was the rule for most of the 
tumors. However, there was no typical 
sex chromatin in the nuclei of a few 
tumors (they may have lost the XX com- 
plex), and two masses of sex chromatin 
were present in most nuclei of other 
tumors (they were probably tetraploid, 
as indicated by nuclear size, chromosome 
counts, and desoxyribonucleic acid con- 
tent). 

The symposium concluded with a sum- 
mary by. Barr. A committee was ap- 
pointed to consider a revision of the 
classification of sex anomalies and their 
terminology in the light of current devel- 
opments. Robert Platt, president of the 
Royal College of Physicians, was the 
principal speaker at a dinner given by 
the dean and council of King’s College 
Hospital Medical School. 

Murray L. Barr 
Department of Microscopic Anatomy, 
University of Western Ontario, 
London, Canada 


Ethology and Comparative 
Psychology 


Between 9 July and 3 August a confer- 
ence on ethology and comparative psy- 
chology was held at the Center for Ad- 
vanced Study in the Behavioral Sciences, 
Stanford, Calif. The purpose of the con- 
ference was to facilitate the exchange of 
ideas between representatives of ethology 
and comparative psychology. No formal 
program or agenda was drawn up in ad- 
vance of the meeting, and no “papers” 
in the usual sense were presented. Each 
participant reported results of his more 
recent investigations. This took approxi- 
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LATEST ADVANCES in MEDICAL SCIENCE f 


BIOCHEMISTRY AND THE CENTRAL 






NERVOUS SYSTEM eins 
Henry Mellwain, M.D. An authoritative and highly Searching for One 
praised work on chemical change and structure in Dependable Source for 
the central nervous system. 43 illustrations and All Your Research 
33 tables. $9.50 ° 
Biochemical Needs 

HORMONES IN BLOOD Bie CP 
Volume XI, Ciba Foundation Colloquia on En- NUTRITIONAL BIOCHEMICALS 
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PHYSIOLOGY OF THE OCULAR 

AND CEREBROSPINAL FLUIDS 
Hugh Davson, M.D. This book is the result of Dr. 
Davson’s original investigation of the aqueous 
humor and the cerebrospinal fluid. It offers the 
first comprehensive coverage of the literature since 
1933. 109 illustrations. $14.00 


At your medical bookstore or order from 
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THE CHEMOSTAT 


A continuous culture apparatus for micro-organisms 


A constant flow of nutrient liquids “~ 
are used to maintain a population of 
constant size, growing at an arbitrary 
fixed rate under constant conditions. It 
can be used for experiments in the 
physiology and genetics of micro- 
organisms. 


The glass apparatus you see is the 
reservoir with feeder and growth tube 
attached. The Chemostat, ready for use, 
can be furnished as a complete unit 
with an attractive gray crackle finished 
stand with all the controls mounted on 
the stand, such as pressure regulating 
tubes, air drying, collecting vessels, 
valves, micro switches, synchronous 
motors for a time table cycle. 


The Chemostat can be operated in a 
battery of two on one stand which can 
be furnished. 


Write for prices and our booklets 
“The Growth of Bacteria and Genetic 
Mechanisms in Bacteria and Bacterial 
Viruses” and “Cold Springs Harbor 
Symposia on Quantitative Biology” to 
Delmar Scientific Laboratories. 
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comprehensive view of the varied problems of aging. The range of the 
revised edition has been greatly extended as a result of the author’s visits 
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mately 2 weeks in all. The second half 
of the conference was given over to the 
discussion of general theoretical issues, 
such as the use of formal and physio- 
logical genetics in the interpretation of 
behavior, the ontogeny of behavior, the 
role of physiology in behavioral theory, 
phylogenetic differences in motivational 
systems, and “drive” as a hypothetical 
concept and as an intervening variable, 
and of a number of specialized etholog- 
ical concepts, including those of dis- 
placement activities, innate releasing 
mechanisms, and imprinting. 

Because the conference was planned 
as an informal, relatively unstructured 
series of meetings, and because each par- 
ticipant was promised that he would not 
be required to produce any publishable 
paper, the results of the conference will 
not appear in any journal or book. How- 
ever, intangible results were numerous 
and important, and each contributor felt 
that his own thinking and research would 
benefit greatly as a consequence of the 
discussions. 

The expenses of the conference were 
defrayed by the Center. The participants 
were Gerard Baerends (University of 
Groningen), Frank Beach (Yale Uni- 
versity), Harry Hariow (University of 
Wisconsin), Donald Hebb (McGill Uni- 
versity), Eckard Hess (University of 
Chicago), Robert Hinde (Cambridge 
University), Jan van Iersel (Leiden 
University), Daniel Lehrman (Rutgers 
University), Jay Rosenblatt (American 
Museum of Natural History), Niko Tin- 
bergen (Oxford University), and David 
Vowles (University of Reading). 

Frank A. Beach 
Center for Advanced Study 
in the Behavioral Sciences, 
Stanford, California 


International Biochemistry Congress 


The National Science Foundation, the 
American Society of Biological Chemists, 
and the Division of Biological Chemistry 
of the American Chemical Society are 
cooperating to support the travel of a 
limited number of American scientists to 
the fourth International Congress of Bio- 
chemistry, to be held in Vienna, Austria, 
1-7 September 1958. The closing date 
for the receipt of applications is 1 Feb- 
ruary 1958. Application blanks are avail- 
able from the National Science Founda- 
tion, Washington 25, D.C. 

The size of each grant will be sufficient 
to defray- only a part of the travel costs 
incurred in attending the congress. An 
attempt will be made to have the awards 
approximate air-coach fare from the sci- 
entists’ home institutions to Vienna and 
return. As in the past, a portion of the 
funds will be used to support the travel 
of qualified younger investigators who 
have not had the opportunity to attend 
an international congress. 
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Conference on Salt Marshes 


The Marine Institute of the Univer- 
sity of Georgia has announced that a 
Conference on Salt Marshes is to be held 
at Sapelo Island 25-28 March 1958. The 
conference, which is being sponsored 
jointly by the institute and the National 
Science Foundation, will be international 
in character. A group of about 25 people 
has participated in the conference; how- 
ever, invitations will be extended on re- 
quest to a limited number of additional 
persons who wish to attend at their own 
expense. The conference is under the 
direction of Alfred C. Redfield of Woods 
Hole, Mass. Inquiries should be directed 
to Dr. Robert A. Ragotzkie, University 
of Georgia Marine Institute, Sapelo 
Island, Ga. 


Forthcoming Events 


December 


26-30. American Assoc. for the Ad- 
vancement of Science, annual, Indian- 
apolis, Ind. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 





The following 44 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Acad. Conference, annual 
(Father P. H. Yancey, Spring Hill Col- 
lege, Mobile, Ala.). 28 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics (F. 
B. Dutton, Dept. of Chemistry, Michigan 
State Univ., East Lansing). 27 Dec. 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 28 
Dec. 

American Astronomical Soc. (J. A. 
Hynek, Smithsonian Astrophysical Ob- 
servatory, 60 Garden St., Cambridge 38, 
Mass.) . 27-30 Dec. 

American Geophysical Union (E. M. 
Brooks, Dept. of Geophysics, St. Louis 
Univ., St. Louis 8, Mo.). 

American Medical Assoc. Committee 
on Cosmetics (Mrs. V. L. Conley, AMA, 
535 N. Dearborn St., Chicago, Ill.). 28- 
29 Dec. 

American Meteorological Soc. (K. C. 
Spengler, AMS, 3 Joy St., Boston, Mass.). 

American Nature Study Soc., annual 
(R. L. Weaver, School of Natural Re- 
sources, Univ. of Michigan, Ann Arbor). 
26-30 Dec. 

American Physiological Soc. (F. A. 
Hitchcock, Dept. of Physiology, Ohio 
State Univ., Columbus 10.) 

American Political Science Assoc. (C. 
S. Hyneman, Dept. of Government, In- 
diana Univ., Bloomington). 29 Dec. 

American Psychiatric Assoc. (M. 
Greenblatt, Massachusetts Mental Health 
Center, 74 Fenwood Rd., Boston 15). 29- 
30 Dec. 

American Soc. of Hospital Pharmacists 
(G. E. Archambault, Pharmacy Branch, 
U.S. Public Health Service, Washington 
25). 

American Soc. of Naturalists (B. Wal- 
lace, Biological Lab., Cold Spring Harbor, 
Long Island, N.Y.). 
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The following Schwarz Preparations are available to assist 
and extend studies in metabolic and enzymic functions: 


ADENOSINE PHOSPHATES 

Nucteic Acips and MEeTAtuic NUCLEATES 
NUCLEOTIDES and NUCLEOSIDES 

PuRINES and PYRIMIDINES 

Sucars and SuGAR PHOSPHATES 
GLUTATHIONE COMPOUNDS 

SULFHYDRYL REAGENTS 

THYMIDINE 

CozyYMASE 

L- and p-Amino Acips, Optically Standardized 
RapI0cHEMICALS, Isotopically Labeled with C'*, S* or P® 





These Schwarz fine chemicals satisfy the exacting requirements of 
products intended for laboratory and biochemical use. 


To assure the user of highest quality and purity, rigid specifica- 
tions in accordance with latest literature are established for each 
product, each lot is carefully analyzed and checked before ship- 
ment, complete records are permanently kept, and an analysis is 
furnished the user if desired. 


Quantity production resulting from the wide preference and de- 
mand for Schwarz high-quality biochemicals provides ample sup- 
plies at low cost. Write for informative technical bulletins, specifi- 
cations, references to literature and latest complete price list. 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemicals 
and Fine Chemicals 








230 WASHINGTON STREET, MOUNT VERNON, NEW YORK 


$L360 
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Break-Resistant Lip Erlenmeyer Flasks" 





another “Pirat wy Bei.co! 


e Bellco Break-Resistant Lip Flasks 
breakage losses from 42% to 3% 
actual field tests. 

e Danger of lacerated fingers eliminated. 

e Saves fire-polishing, repair expense and in- 
convenience. 

e Made of Pyrex Brand Glass. 

e Available in wide and narrow mouth. 


Write for descriptive literature and prices 


BELLCO GLASS INC. vinevanp, Nu. 


a 
“Research deserves the best’ 


reduce 
... based on 


* Pats. applied for 

















SCHOTT 
Narrow Band Interference Filters 


Transmission up to 45% ... Half-band width down 
to 5 mp... Peak wave-length region: from 400 to 
1,000 mp... Size of filters: 2”x2” . . . Regular 
quality IL: Tolerance at peak wave length +1% 
. . . Precision quality PIL: Tolerance at peak wave 
length + 0.5%. 

Ask for Bulletin NBF-339 


SCHOTT Monochromatic Interference Filters 
for the 310 to 389 my Ultraviolet Spectral Region. 
Ask for Bulletin 302UV 


SCHOTT-JENA Raw Optical Glass 


Made in West Germany 


FS Multi-Layer Interference Films 


Part of the spectrum is strongly reflected and the 
balance strongly transmitted, according to require- 
ments, Absorption is negligible. Transmission or 
reflection peaks as high as 85 to 90% but the spec- 
tral bands are relatively broad. 


Ask for Bulletin MI-318 


FISH-SCHURMAN CORPORATION 
74 Portman Road New Rochelle, N. Y. 











STUDENT 
MICROSCOPES 


Most reasonably priced GUARANTEED 
Microscope on the market. 


GRAF 
APSCO 


CHICAGO USA 


Made In West Germany 
NEW DESIGN 
EXCLUSIVE 
SAFETY FEATURES 
HIGH QUALITY OPTICS 


10X OCULAR 
OBJECTIVES 


16mm (10X) N.A. 0.27 
4mm (44X) N.A. 0.66 


STILL $118.00 
TEN YEAR GUARANTEE 


Write for catalogue 
listing safety features 


10% Discount on 5 or more. 
Models may be assorted to ob- 
tain this discount 


TRANSPORTATION 
INCLUDED 


THE GRAF-APSCO CO. 


5868 BROADWAY CHICAGO 40, ILL. 

















1192 


|. ‘THE RICKETTSIAL 
| DISEASES OF MAN 


@ This symposium volume is a comprehensive sur- 
vey of the general field of Rickettsial diseases in 
man. Among the contributors appear the names of 
many of the foremost American authorities in this 
important and relatively new field of medicine. 


@ The first group of papers includes discussions of 
the taxonomy, biology, isolation, and identification 
of vectors, and reservoirs of infection of the Rick- 
ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 
Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
) standardization of Rickettsial vaccines. The final 
group of papers treats of insecticides, methods of 
their application, and mite control. 


To: AAAS Publications 
1515 Mass. Ave., N.W., Washington 5, D.C. 

Please accept my order for one copy of The 
Rickettsial Diseases of Man (7¥%2x10%, cloth- 
bound). My check in correct payment is enclosed 


($5.25 to A.A.A.S. members, $6.25 to those who 
are not members; including postage. ) 


eee eee ee eee ee 
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American Sociological Soc. (V. H. 
Whitney, Brown Univ., Providence, R.I.). 
28 Dec. 

American Statistical Assoc. (V. L. An- 
derson, Statistical Lab., Purdue Univ., 
Lafayette, Ind.). 

Association of American Geographers 
(L. L. Ray, U.S. Geological Survey, 
Washington 25). 

Association for Computing Machinery 
(J. E. Robertson, Digital Computer Lab., 
Univ. of Illinois, Urbana). 

Astronomical League (W. Garnatz 
2506 South East St., Indianapolis). 

Beta Beta Beta (Mrs. F. G. Brooks, 
P.O. Box 336, Madison Sq. Station, New 
York 10). 27 Dec. 

Biometric Soc., ENAR (T. A. Ban- 
croft, Dept. of Statistics, Iowa State Col- 
lege, Ames). 

Conference on Scientific Editorial Prob- 
lems, annual (G. L. Seielstad, Applied 
Physics Lab., Johns Hopkins Univ., Silver 
Spring, Md.). 26-30 Dec. 

Conference on Scientific Manpower, 
annual (T. J. Mills, National Science 
Foundation, Washington 25). 30 Dec. 

Ecological Soc. of America (A. A. 
Lindsey, Dept. of Biological Sciences, Pur- 
due Univ., Lafayette, Ind.). 27-29 Dec. 

Metric Assoc. (J. T. Johnson, 694 West 
11 St., Claremont, Calif.). 

National Acad. of Economics and Po- 
litical Science (D. P. Ray, Hall of Gov- 
ernment, George Washington Univ., 
Washington, D.C.). 

National Assoc. of Biology Teachers, 
annual (Miss I. Hollenbeck, Southern 
Oregon College of Education, Ashland). 
26-31 Dec. 

National Assoc. for Research in Science 
Teaching (G. G. Mallinson, Western 
Michigan College, Kalamazoo). 26-30 
Dec. 

National Assoc. of Science Writers (J. 
Troan, Pittsburgh Press, Pittsburgh, Pa.). 

National Council of Teachers of Math- 
ematics (P. Peak, College of Education, 
Indiana Univ., Bloomington). 27 Dec. 

National Foundation for Junior Mu- 
seums (J. R. Forbes, NFJM, 114 E. 30 
St., New York 16). 26, 28 Dec. 

National Geographic Soc. (W. R. Gray, 
NCS, 16th and M Sts., NW, Washington 
6). 29 Dec. 

National Science Teachers Assoc. (R. 
W. Schulz, Emmerich Manual Training 
High School, 2405 Madison Ave., Indian- 
apolis 25). 26-30 Dec.’ 

National Speleological Soc. (Brother G. 
Nicholas, LaSalle College, 20th and Olney 
Aves., Philadelphia 41, Pa.) 28 Dec. 

Philosophy of Science Assoc. (C. W. 
Churchman, Case Inst. of Technology, 
Cleveland, Ohio). 

Scientific Research Soc. of America, 
annual (D. B. Prentice, 56 Hillhouse Ave., 
New Haven 11, Conn.). 27 Dec. 

Sigma Delta Epsilon, annual (Miss M. 
Chalmers, Dept. of Chemistry, Purdue 
Univ., Lafayette, Ind.). 26-30 Dec. 

Sigma Pi Sigma (M. W. White, Penn- 
sylvania State Univ., University Park). 
27 Dec. 

Society for the Advancement of Crimi- 
nology (D. E. J. MacNamara, New York 
Inst. of Criminology, 40 E. 40 St., New 
York 16). 27-28 Dec. 

Society for General Systems Research, 
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Applied Physics Corporation/Pasadena/California 








Cary Vibrating Reed Electrometer 
simplifies C'4*,H? and S35 determinations 





DETECTS AS LITTLE AS 10-'2 CURIES—The 
high sensitivity and high precision 
of the Cary Model 31 Electrometer 
permit minimum amounts of costly 
“tagged” materials to be used in radio- 
active isotope studies, saving enough to 
pay for the instrument in a short time 
and materially reducing the hazard to 
living experimental subjects. 

This greater sensitivity, plus the de- 
velopment of simplified experimental 
procedures, make the Cary Model 31 
particularly valuable in determination 
of C14 and H? in biological and chemi- 
cal samples. With these new tech- 
niques, the smaller samples may be 
used and the use of a precipitate with 
its inaccuracies and time-consuming 
preparation is eliminated. Instead, sam- 
ples are directly converted into a gas 
which can be measured with an ioniza- 
tion chamber and a Cary Model 31. 

The ionization chamber and vibrating 
reed electrometer offer the only conve- 
nient accurate method of measuring 
radioactivity of COos-air mixtures in 
flowing systems, such as are encoun- 
tered in in-vivo studies. 


One research group led by Dr. Bert 
M. Tolbert has had considerable suc- 
cess in applying en procedures to a 
wide variety of samples and research 
problems, including studies of animals. 


NEW REVIEW PAPER 


Dr. Tolbert, now at 
the University of Col- 
orado, has authored a 
46-page paper cover- 
ing detailed proce- 
dures for Cl# and 
Tritium assays, ion- 
chamber theory, 
samples and sample 
preparations, combustion of organic 
compounds to COs, design and con- 
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struction of ion chambers and meas- 
urement of ion chamber currents and 
approximate calibration data. Copies of 
the paper are available from Technical 
Reports Section, Department of Com- 
merce, Office of Technical Services 
Washington 25, D. C., for 35 cents 
each. When requesting a copy, please 
ask for Bulletin UCRL-3499. 


OTHER USEFUL APPLICATIONS 


Measurement of radioactivity is only 
one of many applications where the 
Model 31 can be used advantageously. 
For example, amplification and meas- 
urement of ion currents in mass spec- 
trometry, pH determinations, precise 
measurements of small charges, cur- 
rents, or voltages from a high imped- 
ance source can all be made faster, 
simpler, less expensively and far more 
accurately using the Model 31. 


BRIEF SPECIFICATIONS 
OF THE MODEL 31 


Accuracy — Measurements reproducible to within 
1%. Accuracy limited only by the accuracy of 
the recorder, potentiometer, or meter used. 
Reliability—No grid current, greater freedom 
from zero drift. Much more rugged than other 
types of electrometers. 

Stability — Open circuit input; less than 6 x 10-"* 
coulombs rms short period noise; less than 
5x 10-'7 amperes steady drift. Short circuit in- 
puts less than 0.02 mv rms short period noise; 
ess than 0.2 mv per day steady drift. 

10 standard “—; —— provided on = 
Model 31 are 1, 3, 10, 30, 100, 300, 1,000 m 
and 3, 10, 30 ty The output of the Model "3 
will operate a 1 ma recording milliammeter or a 
standard recording potentiometer. 

Accessories —/onization chambers, recorders and 
various special modifications and accessories are 
available for all types of electrometer uses. 


A new catalog on the Cary Model 31 is 
available. Write for your copy today to 
Applied Physics Corporation, 362 West 
Colorado St., Pasadena 1, California. 
Ask for Data File E9-127 
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for Better Analysis in the field of radioactivity 





Baird -Atomic, Inc. 





Introducing the University Series- 
the ultimate in sensitivity and speed 
for the most precise analytical needs. 


NEW 
COMPLETE CATALOGS 


Atomic Instrument Catalog A-1 fea- 
tures the University Series and other 
new B-A instrumentation for Analysis 
and control. 


Atomic Systems Catalog A-2 presents 
many new and complete analytical 
systems for industry, medicine and 
research. , 


SPECIAL MEDICAL SysTEMS — Scin- 
tillation Uptake System, Automatic 
Sample Changer, Kidney Ratio Ana- 
lyzer, and Brain Tumor Scanner. 








33 UNIVERSITY RD., CAMBRIDGE 38, MASS. 
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annual (R. L. Meier, Mental Health Re- 
search Inst., Ann Arbor, Mich.). 

Society for Industrial Microbiology, 
Washington Section (W. N. Ezekiel, Bu- 
reau of Mines, Washington 25). 

Scciety for Investigative Dermatology 
(H. Beerman, Univ. of Pennsylvania 
School of Medicine, Philadelphia 3), 28- 
29 Dec. 

Society of the Sigma Xi, annual (T. T. 
Holme, 56 Hillhouse Ave., New Haven 
11, Conn.). 27 Dec. 

Society of Systematic Zoology, annual 
(R. E. Blackwelder, Box 500, Victor, 
N.Y.). 26-31 Dec. 

United Chapters of Phi Beta Kappa, 
annual address (C. Billman, 1811 Q St. 
NW, Washington, D.C.). 27 Dec. 





27. Association for Symbolic Logic., 
Cambridge, Mass. (J. Barlaz, Rutgers 
Univ., New Brunswick, N.J.) 

27-28. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, Box 7790, Univer- 
sity Station, Austin 12, Tex.) 

27-30. American Finance Assoc., an- 
nual, Philadelphia, Pa. (G. E. Hassett, 
Jr., New York Univ., 90 Trinity Pl., New 
York 6.) 

28-29. American Folklore Soc., annual, 
Chicago, Ill. (M. Leach, Box 5, Bennett 
Hall, Univ. of Pennsylvania, Philadelphia 
4, Pa.) 

28-30. American Anthropological As- 
soc., annual, Chicago, Ill. (W. S. God- 
frey, Jr., Logan Museum, Beloit College, 
Beloit, Wis. ) 

28-30. American Economic Assoc., an- 
nual, Philadelphia, Pa. (J. W. Bell, North- 
western Univ., Evanston, Ill.) 

28-30. Archaeological Inst. of America, 
annual, Washington, D.C. (C. Boulter, 
608, Univ. of Cincinnati Library, Cincin- 
nati 21, Ohio. ) 

28-30. Econometric Soc., Philadelphia, 
Pa. (R. Ruggles, Dept. of Economics, 
Yale Univ., New Haven, Conn.) 

28-30. History of Science Soc., annual, 
New York, N.Y. (Miss M. Boas, Brandeis 
Univ., Waltham 54, Mass.) 


January 


6-8. Reliability and Quality Control, 

4th natl. symp., Washington, D.C. (C. M. 
Ryerson, RCA Bldg. 10-6, Camden 2, 
N.J.) 
7-10. Radioactive Isotopes in Clinical 
Application and Research) 3rd internatl. 
symp., Bad Gastein, Austria. (Second 
Medical Clinic, Vienna Univ., Vienna 
Austria. ) 

8-10. Northeastern Weed Control Conf., 
12th annual, New York. (R. J. Aldrich, 
Farm Crops Dept., Rutgers Univ., New 
Brunswick, N.J.) 

13-17. Society of Automotive Engi- 
neers, annual, Detroit, Mich. (Meetings 
Div., SAE, 29 W. 39 St., New York 18.) 

17-18. Blood Symposium, 7th annual, 
Detroit, Mich. (W. H. Seegers, Dept. of 
Physiology and Pharmacology, Wayne 
State Univ. College of Medicine, 1401 
Rivard, Detroit 7.) 

22-24, American Council of Learned 
Societies, 39th annual, Bloomington, Ind. 
(ACLS, 2101 R St., NW, Washington 8.) 

22-25. American Group Psychotherapy 
Assoc., 15th annual, New York. (M. 
Berger, 50 E. 72 St., New York 21.) 
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ELECTRIC MICROTOME KNIFE SHARPENER 





FOR A KEENER EDGE IN LESS TIME 


Less effort, too, in getting the keen, uni- 
form edge you want. This new improved 
sharpener has heavy duty “‘T”’ guide holder 
that supports knife over the full length up 
to 13 inches, greatly simplifying operation. 
Holder is adjustable for differences of 
bevel required by various knives. 

Special alloy honing wheel is powered by 
unusually quiet split phase 14 h. p. motor. 
Entire mechanism is enclosed in attractive 
gray finish rubber-footed metal housing 
with aluminum platform. Overall dimen- 
sions: 1344” x 11” x 9”. Operates on 115 
volts A. C. 


For additional information, request Bulletin 20-105. 


IMPROVED STROP ASSEMBLY Standard equipment with the sharpener 


Strop removes small wire or burr left by 
sharpening. Puts final fine edge on knife. 
Assembly consists of high quality horse- 
hide strop and linen finishing strop mounted 
on heavy metal frame equipped with 
thumb screws for adjusting tension. 


60040—Aloe Electric Microtome Knife 
Sharpener, improved model as described, 
with adjustable strop assembly, 3 sticks 
assorted abrasive paste, one can of 
abrasive powder, one can of special 
solvent, cord and plug. Each $295.00 








eleoe scientific 
DIVISION OF A. S. ALOE COMPANY 





BEFORE SHARPENING note 
ragged knife edge. 





FIRST HONING removes nicks 
and rough spots after only a few 
strokes on honing wheel. 





COMPLETE HONING gives fine 
edge but a fine wire or burr 
mars its keenness. 


AFTER STROPPING cutting 
edge is smooth and even; uni- 
formly sharp. 


5655 KINGSBURY, 
ST. LOUIS 12, MO. 


14 DIVISIONS 
COAST TO COAST 























Now Available from Sigma 





We also announce 


substantial price reductions on 





2 - DEOXY - D - RIBOSE 


(or anilide) 


CHROMATOGRAPHICALLY PURE (99.85% min) 
M. P. 78°—82°C 


a METHYL METHIONINE 
(Methionine Antagonist) 


New catalog in press 


— reserve your free copy now. 





ADENOSINE TETRAPHOSPHATE 
Sodium, Sigma Grade 

Now - $150 per grain 

(Formerly $1000 per gram) 


CYTIDINE DIPHOSPHO-CHOLINE 
Sodium, Sigma, Crystalline 

Now - 100 mg. - $50 

10 mg. - $10 


PHONE COLLECT: 

DAN BROIDA St. Louis, Missouri 
Day: Night: 

PRospect 1-5750 WYdown 3-6418 











SIGMA 


CHEMICAL COMPANY 
































3500 DeKalb St., St. Louis 18, Mo., U.S.A. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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27-28. Scintillation Counter Symp., 
Washington, D.C. (G. A. Morton, Radio 
Corporation of America, Princeton, N.J.) 

27-29. American Soc. of Heating and 
Air-Conditioning Engineers, Pittsburgh, 
Pa. (A. V. Hutchinson, ASHAE, 62 
Worth St., New York 13.) 

27-30. American Meteorological Soc., 
163rd natl., New York. (K. C. Spengler, 
AMS, 3 Joy St., Boston 8, Mass. ) 

27-31. Institute of Aeronautical Sci- 
ences, 26th annual, New York, N.Y. (S. 
P. Johnston, IAS, 2 E. 64 St., New York 
2ri.) 

28-30. +Aging, 4th Ciba Foundation 
Colloquium (by invitation), London, 
England. (G. E. W. Wolstenholme, 41 
Portland P1., London, W.1.) 

28-30. American Mathematical Soc., 
64th annual, Cincinnati, Ohio. (J. H. 
Curtiss, AMS, 190 Hope St., Providence 
6, R.I.) 

29-1. American Physical Soc., annual, 
New York, N.Y. (K. K. Darrow, Colum- 
bia Univ., New York 27.) 

30-31. College-Industry Conf., Ameri- 
can Soc. for Engineering Education, 10th 
annual, Ann Arbor, Mich. (W. D. Mc- 
Ilvaine, College of Engineering, Ann 
Arbor. ) 

30-31. Mathematical Assoc. of Amer- 
ica, annual, Cincinnati, Ohio. (H. M. 
Gehman, Univ. of Buffalo, Buffalo 14, 
N.Y.) 

30-1. American Assoc. of Physics Teach- 
ers, New York. (F. Verbrugge, Univ. of 
Minnesota, Minneapolis. ) 


30-1. Western Soc. for Clinical Re- 
search, 11th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, Univ. of Oregon 
Medical School, Portland 1.) 

31-1. Problems of Geriatrics, symp. (by 
invitation only), New York. (B. F. Chow, 
Johns Hopkins Univ., School of Hygiene 
and Public Health, 615 N. Wolfe St., 
Baltimore 5, Md.) 


February 


1-14, Pan American Assoc. of Ophthal- 
mology, Caribbean cruise cong., sailing 
from New York, N.Y. (L. V. Arnold, 33 
Washington Sq. W., New York 11.) 

3-4, Progress and Trends in Chemical 
and Petroleum Instrumentation, Wilming- 
ton, Del. (H. S. Kindler, Instrument Soc. 
of America, 313 Sixth Ave., Pittsburgh 
22,-Pa:) 

3-7. American Inst. of Electrical En- 
gineers, winter genl., New York, N.Y. (N. 
S. Hibshman, AIEE, 33 W. 39 St., New 
York 18.) 

10-14. American Soc. for Testing Ma- 
terials, St. Louis, Mo. (F. F. Van Atta, 
ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

13-15, National Soc. of Professional 
Engineers, spring, East Lansing, Mich. 
(NSPE, 2029 K St., NW, Washington 6.) 

16-20. American Inst. of Mining, Met- 
allurgical and Petroleum Engineers, an- 
nual, New York. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

20-21. Transistor and Solid State Cir- 





ascor pioneers speedlight research 
for science, medicine and industry 


CASE HISTORY 107 
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i Light 
The M403 Continuous 
Adapter permits use of the 
same flash tube both as a 


continuous, adjustable 


sewing light and as a high- 
vied instantaneous 
flash for the photographic 
exposure. The M403 also 
enables sattiple-Keese 
work as it may be adjuste 
to flash repetitively from -t 
to 120 flashes per second. 
is also ideally suited son! 
hase contrast and is a 
with standard Ascor lig 
units and power supplies. 
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cuits Conf., Philadelphia, Pa. (J. H. Mil- 
ligan, Jr., Dept. of Electrical Engr., New 
York Univ., New York 53.) 

24-28. American Soc. of Civil Engi- 
neers, Chicago, Ill. (W. W. Wisely, 
ASCE, 33 W. 39 St., New York 18.) 


March 


1. Junior Solar Symposium, Tempe, 
Ariz. (Association for Applied Solar En- 
ergy, 3424 N. Central Ave., Phoenix, 
Ariz.) 

5-6. Gas Conditioning Conf., 7th an- 
nual, Norman; Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man.) 

6-8. Fundamental Cancer Research, 
12th annual, Houston, Tex. (W. K. Sin- 
clair, M. D. Anderson Hospital and Tu- 
mor Inst., Univ. of Texas, Houston 25.) 

6-8. Optical Soc. of America, annual, 
New York. (A. C. Hardy, Massachusetts 
Inst. of Technology, Cambridge 39.) 

10-13. American Assoc. of Petroleum 
Geologists, annual, Los Angeles, Calif. 
(R. H. Dott, AAPG, Box 979, Tulsa 1, 
Okla. ) 

16-21. Nuclear Engineering and Sci- 
ence Cong., Chicago, Ill. (D. I. Cooper, 
Nucleonics, 330 W. 42 St., New York. ) 

17-21. National Assoc. of Corrosion 
Engineers, 14th annual, San Francisco, 
Calif. (NACE, Southern Standard Bldg., 
Houston 2, Tex.) 

18-20. Amino Acids and Peptides, Ciba 
Foundation symp. (by invitation), Lon- 
don, England. (G. E. W. Wolstenholme, 
41 Portland Pl., London, W.1.) 

20-22, Pulmonary Circulation Conf., 
Chicago, Ill. (Wright Adams, Chicago 
Heart Assoc., 69 W. Washington St., Chi- 
cago 2.) 

20-23. International Assoc. for Dental 
Research, annua}, Detroit, Mich. (D. Y. 
Burrill, Univ. of Louisville, School of 
Dentistry, 129 E. Broadway, Louisville 2, 
Ky.) 

23-26. American Assoc. of Dental 
Schools, annual, Detroit, Mich. (M. W. 
McCrea, 42 S. Greene St., Baltimore 1, 
Md.) 

23-29. American Soc. of Photogram- 
metry, 24th annual, jointly with Ameri- 
can Cong. on Surveying and Mapping, 
i8th annual, Washington, D.C. (C. E. 
Palmer, ASP, 1515 Massachusetts Ave., 
NW, Washington 5.) 

24-27, Institute of Radio Engineers, 
natl. conv., New York. (G. W. Bailey, 
IRE, 1 E. 79 St., New York 21.) 

27-29. National Science Teachers As- 
soc., 6th natl., Denver, Colo. (R. H. 
Carleton, NSTA, 1201 16 St., NW, Wask- 
ington 6.) 

29. South Carolina Acad. of Science, 
annual, Charleston. (Miss M. Hess, Dept. 
of Biology, Winthrop College, Clemson, 
S.C.) 

29-30. American Psychosomatic Soc., 
15th annual, Cincinnati, Ohio. (T. Lidz, 
551 Madison Ave., New York 22.) 

30-3. American College Personnel As- 
soc., annual, St. Louis, Mo. (L. Riggs, 
DePauw Univ., Greencastle, Ind. ) 

31-2. Instruments and Regulators Conf., 
Newark, Del. (W. E. Vannah, Control 
Engineering, 330 W. 42 St., New York 
36.) 


(See issue of 15 November for comprehensive list) 
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LETTERS 


The editors take no responsibility for 
the content of the letters published in this 
section. Anonymous letters will not be con- 
sidered. Letters intended for publication 
should be typewritten double-spaced and 
submitted in duplicate. A letter writer 
should indicate clearly whether or not his 
letter is submitted for publication. For ad- 
ditional information, see Science 124, 249 
(1956) and 125, 16 (4 Jan. 1957). 


Ehrlich’s Slogan 


In his obituary of the Japanese bac- 
teriologist Kiyoshi Shiga (1), Oscar Fel- 
senfeld mentions Shiga’s association with 
Paul Ehrlich and writes that he “picked 
up a slogan, which he attributed to Ehr- 
lich, as the motto of his life: Geld, Ge- 
duld, Geschick, und Gliick (money, pa- 
tience, fate, and luck). He -kept repeat- 
ing this saying of Ehrlich’s and insisted 
that it governed all his decisions. Shiga, 
however, was not a money hunter.” 

I can claim a degree of familiarity 
with the work and life of Ehrlich, my 
father, Felix Pinkus, having been one of 
his pupils (2) and later his friend (3), 
who at the time of his death in 1947 was 
engaged in writing Ehrlich’s biography. 
I feel that the sentences quoted contain 
some errors of interpretation and do not 
do full justice to either Shiga or Ehrlich. 

The slogan is authentic (4, p. 48). My 
father told me that Ehrlich often said 
these “four G’s” were essential for suc- 
cessful research. However, that the word 
Geld (money) is put first in certainly no 
indication that Ehrlich was a money 
hunter. Although his discoveries brought 
him wealth late in life, only a few of his 
worst enemies accused him of seeking it 
(5, p. 216). Whoever knew him well 
testified that he handled his own affairs 
rather poorly, that he often spent be- 
yond his means for books and scientific 
implements, and that he loaned and gave 
money freely to friends and even to rela- 
tive strangers who sought his help (4, pp. 
50-53; 5, p. 65). 

There are three plausible explanations 
for money being mentioned first by Ehr- 
lich. Foremost, the entire slogan is a 
paraphrase of the much older one that 
three G’s are needed for waging war: 
Geld, Geld, und nochmals Geld (money, 
money, and once more money) (6). 
Second, even modern scientists are pain- 
fully aware of the fact that funds are 
prerequisite to practically all experimen- 
tal work. Third, a man who, like Ehrlich, 
had had to work under restricted circum- 
stances for many years and who was not 
a good businessman is apt to put first 
what he is least able to provide. 

The second word, Geduld (patience), 
needs no explanation. The German word 
Geschick, however, has two quite differ- 
ent meanings (7). It is a synonym either 
of Schicksal (fate) or of Geschicklich- 
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keit (skill, dexterity, aptitude). It is well 
documented (4, p. 80) that Ehrlich fre- 
quently expressed his ire against the “un- 
geschickte Taperkerle” (inept totterers) 
who did not comprehend his theories or 
could not verify his experimental results. 

Doubtless, Geschick is used here in its 

second sense of mental aptitude and 

manual skill. 

Interpreted in this fashion, the slogan 
has valid significance, not so much as a 
motto for life but as a statement of the 
requisites of fruitful work, which can well 
be used to govern a man’s decisions. The 
two central G’s, Geduld and Ges« ick, 
have to be brought by the researcher 
himself. To apply them, he needs Geld, 
and who doubts that, to be really suc- 
cessful, he also needs Gliick (good luck, 
“breaks’’) ? 

HERMANN Pinkus 

Wayne State University College of 

Medicine, Detroit, Michigan 
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Oscar Felsenfeld’s interesting and dig- 
nified obituary on Kiyoshi Shiga [Science 
126, 113 (1957)] mentions that Shiga 
adopted Paul Ehrlich’s motto of life: 
Geld, Geduld, Geschick, und Gliick. Fel- 
senfeld translates the last three words as 
“fate and luck.” I have doubts whether 
a man of Ehrlich’s ability, not only for 
research but also for verbal expression, 
would have—in his motto—used two 
items which are practically synonyms, as 
fate and luck are. While the German 
word Geschick indeed means “fate,” it 
has another quite different meaning, and 
it is used in this second sense very fre- 
quently in the part of Germany from 
which Ehrlich originated (Silesia). It is 
the abbreviated form of Geschicklichkeit, 
meaning manual (and also intellectual ) 
dexterity, handiness, the ability to han- 
dle a given task appropriately and 
smartly. 

It is well known that Ehrlich (as well 
as his pupils, his Schule) was very proud 
and fond of manual dexterity in his his- 
topathological and bacteriological work, 
especially staining. Ehrlich is reported as 
having, especially as a young man, dye 
stains on his fingers. It is this ability for 
manual tasks which Ehrlich and Shiga 
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and their followers valued very highly 
that—I am quite sure—was expressed by 
the word Geschick in their motto. Shiga, 
the discoverer of trypan red, was, in Paul 
Ehrlich’s judgment, certainly a geschick- 
ter collaborator and was probably proud 
of it. 

Witrrep C. Huse 
Mount Sinai Hospital, New York 


Science and the High-School Student 


There seems to be some likelihood that 
the definitive results of Mead and 
Métraux’s study of the “Image of the 
Scientist among High-School Students” 
[Science 126, 384 (1957)] will be con- 
sidered as applying only to high-school 
students and scientists. Since almost all 
of the appropriate age group attends 
high school these days,, Mead and 
Métraux’s sample is essentially a sample 
of that age group of the whole popula- 
tion. It is unlikely that this image of the 
scientist changes much with age. Hence, 
one concludes that the man in the street 
has very much the same image. Let us 
not censure high-school students, even 
by implication only, for sharing public 
opinion, The high-schooler who plans 
to become a scientist has about the same 
relation to his fellow students as the adult 
scientist has to his fellow citizens. He 
may as well get used to it while he is 
young. 

It is likely that the same sort of results 
would have been obtained regarding phy- 
sicians, ministers, nurses, or any other 
dedicated group of people. This not-for- 
me attitude is directed at the dedication, 
not at the profession. In view of the fact 
that about 90 percent of the population 
has an IQ of less than 120, the not-for- 
me attitude is common-sense realism, 
and the high-schoolers are to be con- 
gratulated on their good sense. 

I suggest an unscientific generaliza- 
tion of the title to “Image of the Dedi- 
cated Minority as Seen by the Undedi- 
cated Majority.” 

M. J. WALKER 
Storrs, Connecticut 


In his comment on our article, M. J. 
Walker has combined three themes—the 
rejection of dedication, the extent to 
which the high-school student’s attitude 
coincides with that of the man in the 
street, and the reasonableness of students 
with an IQ of less than 120 rejecting 
science as a career. As we pointed out, 
rejection of dedication in all fields of 
science is a characteristic of the attitude 
of post-World War II youth; it would 
extend to any profession which was seen 
as requiring an extreme degree of com- 
mitment. We know of no material that 
suggests that rejection of dedication and 
low IQ are systematically related and 
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believe that there would be variations as 
the career in question was phrased as 
more or less intellectually demanding. 
While the attitude of today’s high-school 
students may be said to prefigure the at- 
titudes of the man in the street tomor- 
row, it is necessary also to recognize that 
these students have been exposed, rather 
more than their forebears, to articulate 
and concerted attempts to involve them 
in scientific careers, and so they may dif- 
fer somewhat from their seniors today. 
The report is not in any sense designed 
to blame the high-school students but 
rather to focus attention on the one- 
sidedness of a picture of the scientific life 
which overemphasizes the gap between 
those who do and those who do not par- 
ticipate in it. 

Marcaret MEap 

Ruopa MEtrRAUXx 
New York, New York 


Grants Without Grind 


An editorial in Science [125, 97 (18 
Jan. 1957)] has helped to dispel igno- 
rance among scientists about where and 
how to scek support for research. It 
has made me think of ways in which 
foundations, on their part, could improv: 
their relations with research workers 

Years ago, that task would have beer 
simple. The foundation would have en 
dowed a university or a muscum, which 
then would have hired a_ staff with 
tenure for life. That kind of security stil! 
works well in respect to basic research ir 
many fields. But there is a greatly in 
creased need today for the support «' 
studies related to specific questions of 
current interest—a support that does not 
permit so-called “crash” programs to 
become “slap-dash” programs. 

The amount of time and effort of re- 
search workers, and of research adminis- 
trators, that is required to prepare re- 
quests for grants and fellowships has be- 
come appalling. At a recent conference 
of foreign medical educators, one of our 
European colleagues wondered why so 
large a proportion of the advance made 
in his field comes from European, rather 
than American, scientists, despite the 
greater funds available here. He hinted 
that this may be because “we in Europe 
are free from your kind of red tape.” 
While he and his colleagues pursue their 
studies, we spend our time preparing re- 
quests for funds—often repeatedly, be- 
cause many of them are rejected. The 
unsuccessful applicant as a rule does not 
receive the benefit of the critical ap- 
praisal which the foundation’s advisers 
may have spent many hours in preparing. 
One foundation reports that the average 
number of references is seven; it costs 
the time of seven scholars to write seven 
thoughtful letters. (If, occasionally, such 
letters are written carelessly, both the 
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ackard/ Instruments 





1 Liquid Scintillation Spectrometers 
2 Automatic Fraction Collectors 
3 Windowless and Flo-Window Counters 





TRI-CARB 
LIQUID SCINTILLATION 
SPECTROMETERS 


For counting Tritium, Car- 
bon-14 and other beta emit- 
ting isotopes. 

Provides the most simple 
and convenient method for 
precise counting of beta sam- 
plesthat gointo solution with 
liquid phosphors. 

Aqueous samples of vari- = a 
ous types may also be readily counted. Request 

Certain materials that are not soluble in liquid phos- Bulletin 
phors may be counted in suspensions. 314 








AUTOMATIC 
FRACTION COLLECTORS 


For precise column chroma- 
tography. 

Provides both time and 
drop counting. Can be fur- 
nished for time operation 
only at commensurately low- 
er cost. 

Drops from column fall di- | 
rectly into test tubes. There 
are no intermediate collect- 
ing vessels, glass arms, Or , . - 
funnels to cause mixing, conhiiialialiied, evaporation, etc. Request 
This is important where accurate separations are required Bulletin 
or where radioactive tracers are used. 230 








WINDOWLESS AND 
FLO-WINDOW 
COUNTERS 


Both types can be used for 
Geiger and proportional op- 
eration. 

Windowless Flow Counter, 
Model 200A, provides maximum 
sensitivity for counting solid sam- 
ples which emit very soft radiations. 
Has essentially unlimited life. Physi- 
cal arrangement of sample in cham- 
ber makes it possible to achieve full om 
2% geometry. ; 

Flo-Window Counter, Model 210, features a very thin Request 
metalized window of Du Pont Mylar which offers a mini- Bulletin 
mum of obstruction to low energy radiation. Isolates 200 
counting chamber from sample. Eliminates static charge, 
vapor effects, accidentai contamination, etc. 















ied ¢-¥4°0 Instrument Company 


DEPT. A © P. 0. BOX 428 + LA GRANGE, ILL. 
1201 








applicant’s and the foundation’s time 
may be wasted.) 

Yet another matter deserves attention. 
In one case our school received a per- 
sonally written letter asking it to apply 
for a fellowship, only to learn afterwards 
that the foundation had thus addressed 
a hundred times as many people as it had 
fellowships available. In another instance 
we applied for funds from one agency, 
and when the request was rejected, the 
administrator of another chided us for 
not having simultaneously applied to his 
—on another set of forms. In spite of a 
reputation for liberality in this respect, 


one national foundation refused to accept 
a duplicate of an application we had sub- 
mitted to a federal agency and demanded 
20 copies of an application in a different 
format. 

We need a closer link, it seems to me, 
between foundations and research work- 
ers if the most important phase of re- 
search—the planning—is to be ade- 
quately supported. At the very least, 
granting agencies should pay the costs of 
duplication, circulation, and evaluation 
of applications and should accept the re- 
sponsibility of telling unsuccessful appli- 
cants in detail why their projects are 

















The Eimac HV-1 


the pump. 


users. 














APPLICATIONS OF 
THE EIMAC PUMP 
EVACUATING 


METALIZING BY 
VACUUM SINTERING OF 
METALS 


VACUUM SMELTING 
AND CASTINGS 


ANTI-REFLECTIVE Casi 
COATING ae 
Optical components Cooling 


DISTILLATION OF 
VITAMINS 

OBTAIN OPERATING 
PRESSURE 
of cyclotrons and Y-12 


FREEZE-DRYING OF 
BIOLOGICALS 














STANDARD SCIENTIFIC 
Supply Corp. wewrores nv 
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EIMAC Diffusion Pump 


TRIPLE-JET e 


Diffusion Pump is a_ fast, triple-jet, air-cooled 
vacuum pump of the oil-diffusion type. When used with a suitable 
mechanical forepump and Eimac type A oil it is capable of reaching an 
ultimate vacuum of 4x 10-7 mm. of mercury. 

Assembly of the pump is a simple operation, requiring no special tools 
or intricate adjustments. It can be completely disassembled for cleaning 
in five minutes or less. 


The glass construction permits rapid inspection of conditions within 


PYREX GLASS BARREL—Readily enables inspection of oil rings and 
internal operating conditions. 


SIMPLE CLEANING—This factor is one of the most important to pump 


minutes without special tools. Normal cleaning procedure 

is 100% effective as there are no inaccessible areas. 

S33 (With metal-barreled pumps inspection is difficult and 
effectiveness of cleaning can be determined only after 
pump has been returned to service.) 


NO REFRIGERANT—The “EIMAC”’ is entirely air cooled with the 
cooling accomplished from the draft of a small fan. 


NO CHARCOAL TRAP—The unique cold-baffle prevents entrance of 
oil vapor in the high-vacuum manifold. 


PIPE-FLANGE MOUNTING—Both high-vac and forepump manifold 
connections match standard pipe flanges. 


110 VOLTS AC-DC—No complicated electrical circuit is required as 
the heater operates on standard 110 volt power. 
OPERATIONAL DATA 


ey ale SIA a Sie REE Fe et 150 milliliters 
Forepump Capacity* ...... 0.1 to 2.0 liters per second 


4 Forepressure (maximum) ........ 0.02 mm of mercury 
Sectronic ie ae DAT TOMDOTETUTO oo cece ctivec tee 35°C. or lower 
X-ray tubes FHOBTGT  VONABE. occ vccccecs cc eeeee 100 to 110 volts 

METAL TO CERAMIC Heater Current (at 110 volts) .......... 1.7 amperes 
BRAZING Speed, without baffle (approx.) . 67 liters per second 


EVAPORATION Speed, with baffle (approx.) ...... 2 liters per second 


MECHANICAL DATA 

Ultimate Vacuum, at 25°C. (approx.) . 
PEW Gahane bial Sietiik a Likes als See ee Pyrex Glass 
ei culd Wd weiahe spew else <td bach tou 3 Jet, Aluminum 
cee CAD RA ceeds tps 064i peas ne ae oe Air 
Mounting Position ........... 
Net Weight 


Phieduhlccviste dosed vice We Celene 11 pounds 
SHINAI GREENE 00's) s:0-0.0.0 0 00-0 ple Sreverpiow molt 16 pounds 


*A smaller forepump may be used, but this will reduce 
the pumping speed at the higher manifold pressures. 


No. $84570 


SubvesVecboevcebeves ssvwe’ Each $156.00 


AIR COOLED 


‘Eimac’’ can be disassembled in a matter of 


at 0.001 mm. of mercury, or less 


at 4x 10+ to 4x 10% mm Hg 
3 
at 4x 10+ to 4x 10% mm Hg 


. 4x 107 mm Hg 


. Vertical, boiler down 





LABORATO 
APPARATUS 


REAGENTS 
AN! 
CHEMICALS 








rejected. Removing the secrecy which 
now prevails in this respect admittedly 
would add to the foundation’s job, but 
to the benefit of science. Moreover, when 
the foundation executive believes that 
support for a particular study might 
more suitably come from another agency, 
he would render a real service, not alone 
to the applicant but to scientific progress, 
by so informing him. 

Donors of funds know in a general way 
what they want of science. So does the 
public. One of the foundation’s functions 
is to translate such felt purpose into effec- 
tive scientific research. Scientists share 
this objective. To achieve this common 
end, should not the foundation inform 
the applicant more often than it now 
does of ways in which he could make his 
project acceptable? Far from interfering 
with freedom of research, this form of 
friendly collaboration would actually ad- 
vance it by removing one of the frustra- 
tions which so often beset the path of the 
scientist. 

GasriEL W. LASKER 
Wayne State University 
College of Medicine 


Invisible Words—Invisible Evidence 


Your recent editorial [Science 126, 681 
(11 Oct. 1957)] was as usual of timely 
interest, but it was inaccurate in one 
respect. The existence of subliminal per- 
ception is not as well established as you 
suggest. 

The crux of the problem is the mean- 
ing of limen or threshold in this context. 
In psychophysical research, thresholds 
are usually defined as the least intensity, 
size, duration, position, and so on, of a 
physical stimulus (absolute threshold), 
or least change in one physical stimu- 
lus, or difference between stimuli (dif- 
ference threshold), which will elicit ver- 
bal recognition as determined by the 
average of a series of measurements. The 
question is whether it has been demon- 
strated that physical stimuli below one 
of these thresholds can influence be- 
havior. I have recently reviewed the con- 
siderable experimental work on. this 
question and have arrived at the seem- 
ingly obvious conclusion that the demon- 
strations of the phenomenon are far from 
conclusive [Perceptual and Motor Skills 
7, 29 (1957)}. 

Therefore it is yet to be proved that 
anyone could have his subconscious pol- 
luted by subliminal messages. Being a 
resident of the Cornhusker State, how- 
ever, I’m all for it if it can be used to in- 
crease the sale of popcorn. 

R. C. Witcorr 
Nebraska Psychiatric Institute, 
University of Nebraska College of 
Medicine, Omaha 
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Scientific Publications 


DI FIORE—AN ATLAS OF HUMAN HISTOLOGY. New. 
215 pages, 7” x 1014”. 99 original color plates. 156 figs. $7.50 

SOINE AND WILSON—ROGERS’ INORGANIC PHAR- 
MACEUTICAL CHEMISTRY. New 6th edition. 705 pages. 
Illustrated. $9.50 

CLAUS—GATHERCOAL AND WIRTH PHARMACOG. 
NOSY. 3rd edition. 731 pages, 7’ x 10’. 306 illustrations and 
1 plate in color. $12.50 

FAUST—ANIMAL AGENTS AND VECTORS OF HUMAN 
DISEASE. 660 pages. 216 illustrations and 9 plates, 1 in 
color. 12 tables. $9.75 

FAUST AND RUSSELL—CLINICAL PARASITOLOGY. 
New 6th edition. 1078 pages. 346 illustrations and 7 plates in 
color. 23 tables. $15.00 

MORRISON AND CHENOWETH—NORMAL AND ELE- 
MENTARY PHYSICAL DIAGNOSIS. 5th edition. 412 
pages. 208 illustrations. $5.50 

BELL—A TEXTBOOK OF PATHOLOGY. 8th edition. 1028 
pages. 545 illustrations and 5 plates in color. $14.50 

BOYD—INTRODUCTION TO MEDICAL SCIENCE. 4th 
edition. 304 pages. 124 illus. and 3 plates in color. $4.50 

SIMMONS AND GENTZKOW—MEDICAL AND PUBLIC 
HEALTH LABORATORY METHODS. 6th edition. 1191 
pages. 115 illus. and 9 plates in color. 129 tables. $18.50 

THIENES AND HALEY—CLINICAL TOXICOLOGY. 3rd 
edition. 457 pages. Illustrated. 33 tables. $6.50 

SMITH AND JONES—VETERINARY PATHOLOGY. 
New. 959 pages, 7” x 10’. 661 black and white illustrations 
on 263 figs. and 6 in color on 1 plate. $17.50 

McGRATH—NEUROLOGIC EXAMINATION OF THE 
DOG. 181 pages, 120 illustrations. $5.00 


LEVINSON AND MacFATE—CLINICAL LABORATORY 


DIAGNOSIS. 5th edition. 1246 pages. 244 illus. and 13 |, 


plates, 11 in color. 142 tables. $12.50 

QUICK—HEMORRHAGIC DISEASES. New. Illustrated. 31 
tables. $9.50 

WINTROBE—CLINICAL HEMATOLOGY. 4th edition. 
1184 pages, 236 illus. and 20 plates, 18 in color. $15.00 

REDDISH—ANTISEPTICS, DISINFECTANTS, FUNGI- 
CIDES AND CHEMICAL AND PHYSICAL STERILIZA- 
TION. New 2nd edition. 975 pages, 67 illustrations. 134 
tables. $15.00 

GRAY’S ANATOMY OF THE HUMAN BODY. 26th edition. 
Edited by CHARLES MAYO GOSS, M.D. 1480 pages, 7” x 
10’’. 1202 illustrations, mostly in color. $16.00 

KUNTZ—THE AUTONOMIC NERVOUS SYSTEM. 4th 
edition. 605 pages. 94 illustrations. $10.00 

BUCHANAN—FUNCTIONAL NEURO-ANATOMY. New 
3rd edition. 362 pages. 7’ x 10’. 273 illus., 18 in color. $7.50 

GROLLMAN — PHARMACOLOGY AND THERAPEU- 
TICS. New 3rd edition, in press 

STARLING—PRINCIPLES OF HUMAN PHYSIOLOGY. 
12th edition. 1233 pages. 721 illus., some in color. $12.50 

WOHL AND GOODHART—MODERN NUTRITION IN 
HEALTH AND DISEASE. Dietotherapy. 1062 pages, 80 il- 
lustrations. 127 tables. $18.50 

CHANDLER—DECIDUOUS ORCHARDS. New 3rd edition. 
492 pages. 128 illustrations. $7.50 

CARD—POULTRY PRODUCTION. 8th edition. 416 pages. 
216 illustrations and 4 plates, 2 in color. $5.00 


LEA a@ FEBIGER 


Washington Square Philadelphia 6, Pa. 
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Want to make light work of 


your heavy sterilizing loads? 


Big sterilizing requirements are made easy 
when you have a Castle large-capacity rectan- 
gular Autoclave. 

Sizes range from 24” x 24” x 36” to 36” x 
42” x 84” inside dimensions. These big ca- 
pacities take 2 to 9 times as much as the 
average sterilizer! Your work goes faster, 
easier. 

And they’re built to last. Steel-backed 
nickel-clad interiors protect against corro- 
sion. Welded and fabricated to meet all 
A.S.M.E. requirements. 

Standard equipment includes all parts and 
piping for manual operation, with Auto- 
matic Steam Pressure Regulator (range 7 to 
17 p.s.i.). 

For full details and other sizes, (or for Cylin- 
drical Autoclaves) phone your Castle dealer, or 
write for Bulletin Q-8. 


( : f / BACTERIOLOGICAL 
APPARATUS 


WILMOT CASTLE CO. 
1713-K EAST HENRIETTA RD., ROCHESTER, N.Y. 
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New 
ACADEMIC PRESS 
Books 


Jets, Wakes, and Cavities 
By G. BirKHOFF 
and E. H. ZARANTONELLO 


Volume II of Applied Mathematics and 
Mechanics, Editor-in-Chief, F. N. Frenkiel 
1957, 353 pp., illus., $10.00 


Biochemical Cytology 
By J. BRacHET 
1957, 516 pp., illus., $8.80 


Biological Ultrastructure 
By ARNE ENGSTROM 
and J. B. Finegan 
February 1958, 326 pp., illus., $8.00 


Quantum Chemistry 
An Introduction 

By WALTER KAuzMANN 
1957, 744 pp., illus., $12.00 


Some Principle of Energetics 
in Biochemical Reactions 

By I. M. Krorz 
1957, 64 pp., 5% x 8%”, illus., $3.00 


Thermodynamics of 
One-Component Systems 
A Textbook for Engineers 

By W. N. Lacey and B. H. Sacre 
1957, 376 pp., illus., $8.00 


Quantum Mechanics 
Second Edition 


By F. MAnbi 
1957, 267 pp., illus., $6.50 


Introduction to Enzymology 
By A. H. MEHLER 
1957, 425 pp., illus., $10.80 


Biochemistry of the Amino Acids 
By Atton MEISTER 
1957, 485 pp., illus., $10.00 


Gas Dynamics 
By Kiaus OswatitscH 
English version by G. Kuerti 


Volume | of Applied Mathematics and 
Mechanics, Editor-in-Chief, F, N. Frenkiel 
1957, 610 pp., illus., $12.00 








Drug Resistance 
of Microorganisms 


By R. J. ScHNITZER 
and E. GRUNBERG 
1957, 395 pp., illus., $10.00 


Special leaflets available 
upon request 


@) Academic Press Inc. 
Publishers 


111 Fifth Avenue, New York 3, N.Y.aamm 
1204 








EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


® TUNING-FORK-CONTROLLED POWER SUP- 
PLY, completely transistorized, is designed 
to operate 50- to 60-cy/sec synchronous 
motors from a 12-v d-c source. Power is 
sufficient for operation of motors rated 
up to 140 va input. Output waveform is 
a modified square wave. Output fre- 
quency is accurate and stable to +0.01 
percent. Input voltage may vary from 
10.5 to 13.0 v. (Mandrel Industries, 
Dept. S762) 


™ FLOW COMPUTER is a system which 
computes flow through an orifice and 
produces a printed record. Necessary 
corrections are introduced automatically. 
Results are indicated in analog as well 
as in digital form for flow rate and inte- 
grated flow. Accuracy is +1 percent of 
full scale under all operating conditions. 
(Southwestern Industrial Electronics 
Co., Dept. S764) 


™ MEGOHMMETER covers six decades in a 
single scale. Range is from 107 to 1035 
ohm. Accuracy of +1 percent of full 
scale is maintained at every point. Test 
potentials of 5, 50, and 500 v are avail- 
able. (Keithley Instruments Inc., Dept. 
S768) 


® HAND VIBROGRAPH is a self-contained in- 
strument for making records of machin- 
ery vibration on a continuous papér 
chart. Magnifications of 5, 10, 20, and 
40 are externally selectable. Measure- 
ments can be made directly on the sur- 
face of rotating shafts. (Vibroscope Co., 
Dept. S769) 


"| TEST CHAMBER to cover a range from 
-—100° to +300°F features a low-mass 
heating unit’and Dry-Ice cooling with 
by-pass damper for economical opera- 
tion. The interior is made of stainless 
steel. Accessories available are multipane 
windows, added penetrations, tempera- 
tures to +425°F or higher, and casters. 
Standard test space dimensions are 18 
by 18 by 18 in. (Experimental Equip- 
ment Co., Dept. S749) 


ELECTROMETER can detect current dif- 
ferences of 5 x 10715 amp; five ranges ex- 
tend from 5x 10° to 2.5x 10-28 amp. 
With minimum capacitance in the cir- 
cuit, the RC time constant is approxi- 
mately 10 sec. Each additional picofarad 
of capacitance increases the time con- 





stant by 1 sec. Accuracy is better than 1} 
percent, and stability exceeds 1 percent 
in 24 hours. Linearity is +1 percent of 
full scale. (Victoreen Instrument Co., 
Dept. S772) 


@ ANALOG MULTIPLIER generates a volt- 
age proportional to the instantaneous 
product of two input voltages from d-c 
to 5 kcy/sec with less than 5-usec delay. 
Accuracy is +0.1 percent of full scale, 
Stability over an 8-hr period is +0.25 
percent after an initial warm-up. The in- 
strument operates with a 450 kcy/sec 
carrier which is phase and amplitude 
modulated by the two inputs. (Chad- 
wick-Helmuth Co., Dept. S784) 


™@ TRANSISTOR AMPLIFIER has an open-loop 
gain of 90 db and a closed-loop gain 
variable from 2 to 1000. Closed-loop 
gain stability is 1 percent from — 60° to 
+ 125°C. Bandwidth is 5 cy to 50 kcy/ 
sec. The amplifier will operate without 
significant increase in noise in a 40-g 
vibration environment. (Taber Instru- 
ment Corp., Dept. $785) 


@RATE-OF-CHANGE METER operates by 
sampling a voltage pulse at time ¢ and 
storing it for comparison with a second 
pulse at time t+ At. The time interval 
between the two pulses is precisely con- 
trolled. The output, which is the rate of 
change of voltage with time, is displayed 
directly on the meter scale. Over-all ac- 
curacy is 2 percent or better. (Miljan, 
Inc., Dept. S786) 


™@ MOLECULAR STILL of rotary falling-film 
design accommodates continuous or 
batch feeds. from 10 ml to 20 lit. Pres- 
sure range is from atmospheric pressure 
to 1 w-Hg. Temperature (to 450°C), 
product flow, and rotor speed can be 
regulated. (Schaar and Company, Dept. 
$770) 


CREEP-TESTING EQUIPMENT permits 
measurements to 2200°F in vacuum or 
artificial atmosphere. Load capacity is 
2000 1b at maximum temperature. Speci- 
mens to 0.357 in. in diameter are ac- 
commodated. Modifications can be made 
to enable the equipment to accept sub- 
miniature specimens and sheet materials. 
(Instron Engineering Corp., Dept. $787) 


®@ OXYGEN INDICATOR has ranges from 0 to 
10 and from 0 to 100 parts per million. 
With calibration at 8-hr intervals, accu- 
racy is estimated to be +5 percent of 
full scale. The instrument operates on 
an electrochemical principle whereby the 
oxygen, adsorbed on a silver electrode, 
produces hydroxy ions which in turn 
oxidize a cadmium anode. The result- 
ing electrical signal is measured by an 
electronic potentiometer. Response to a 
change in oxygen concentration is 90 per- 
cent complete in 2.25 min. The instru- 
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@ Large stock list available now. 
@ Guaranteed radiopurity — chromato- 
graphic or other data furnished. 



















© Custom syntheses and special orders 

welcomed for unlisted compounds. 
® Many compounds in license-exempt 
packages. 





WRITE FOR 
PRICE LIST 
1057-A 





® Consultation by chemists with wide 
C14 experience. 








@& RESEARCH SPECIALTIES CO. 


BERKELEY 7, CALIF. 
Telephone: LA5- 3833 





2005 HOPKINS ST. 
Teletype: OA 259 
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VARIABLE-RESPONSE RECORDER 





















































for densitometry in paper electrophoresis 
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Recording function electrically 
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Designed specificelly te be used with scanning densitdmeters for correctly- 
compensated quantitative evaluation of electrophoretic piitterns on filter paper 


Write for Bulletin #1100 f 














Also: Densitometers pH Meters Colorimeters Fluorescence 
tt Meters Electronic Photometers Multiplier Photometers 
HP eonne & eo} a: 


















































SPECIALIZED 


LABORATORY EQUIPMENT . 


IN STAINLESS STEEL 


TRANSPARENT PLASTIC 





BACTERIOLOGICAL 
HUMID CHAMBER . TRANSFER HOODS 
a @ Write for Free Literature 


P. M. LENNARD CoO., INC. 


1 HANSON PLACE, BROOKLYN 17, STERLING 9-2420 
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AT YOUR FINGERTIPS . .. 


any precise d-c voltage up to 100 with 


POWER PACKS 


*REGATRON 


SUPER-REGULATED 


Model 212, AM. Price $149.00 
with meters. . . 0 10 100 V dc, 
100 ma. Regulation 0.1% or 0.02 
volt over entire range of load and 
inpuf voltage. Weight 14 Ibs. 
342" H x 19" W x 914" D. 

Other models up to 3 amps. 








®REGATRON Power Packs offer outstanding advantages in 
laboratory use. They are portable, lightweight, precise ... yet they 
will withstand the rigors of continuous duty. 

In the model shown above, a flick of a switch provides negative, 
positive, or ungrounded output ...a vernier control provides accurate 
voltage settings over the complete voltage range ... and full 
current output is available at all voltage settings, even at a fraction 
of a volt. Regulation is 0.1% or 0.02 volt over the 
entire voltage range. 

REGATRON Power Packs have four rubber 
feet for table mounting, however, they can also 
be mounted in a standard 19-inch rack. 


onhtORy ty, © Registered U.S. Patent Office. 





Ks f an Patents Pending. 
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CONTEMPORARY 
APPROACHES TO 
COGNITION 


A Symposium Held at the 
University of Colorado 


Get UNITRON’S FREE 


Observer's Guide and Catalog 


on Astronomical Telescopes: - 


This valuable 38-page book 


is yours for the asking! 


With the artificial satellite and space travel 
almost a reality, astronomy has become 
today’s fastest growing hobby. UNITRON’S 
new handbook contains ge? illustrated 
articles on astronomy, observing, tele- 
scopes and accessories. Of interest to 
beginner and advanced amateurs alike. 
















Contents include — 


e Observing the sun, 
moon, planets and 
wonders of the sky 


e Constellation map 
¢ Hints for observers 
¢ Glossary of telescope terms. ! 
e How to choose a telescope 


e Amateur clubs and research 
programs 


UNITRON 
of UNITED SCIENTIFIC CO. 


204-6 MILK STREET BOSTON 9, MASS. 


Please rush to me, free of charge, UNITRON’S new 
Observer's Guide and Telescope Catalog. 


RS eer ae ee 


Selence 
en cee’ oes Glia ter een 
1206 








CONTRIBUTORS — Jerome S. 
Bruner, Egon Brunswik, Leon Fes- 
tinger, Fritz Heider, Karl F. 
Muenzinger, Charles E. Osgood, 
David Rapaport. Work in cogni- 
tion has received little profes- 
sional attention in recent years 
and it is the purpose of this book 
to stimulate research in the field 
through the presentation of the 
studies of six noted psychologists. 
Among: the papers: Scope and 
Aspects of the Cognitive Problem; 
A Behavioristic Analysis of Per- 
ception and Language as Cogni- 
tive Phenomena; The Relation 
Between Behavior and Cognition; 
Trends in Cognitive Theory. 

Illustrated. $4.00 


Through your bookseller, or from 


HARVARD 


University Press 
Cambridge 38, Mass. 


SCOT TESSSESEOSESEEEESEERANOOONSDD 
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ment cannot be used with gases contain- 
ing significant quantities of constituents 
that would react with silver or with po- 
tassium hydroxide in the electrolyte, 
(Baker and Co., Inc., Dept. S659) 


™ PRESSURE TRANSDUCER Of the balanced- 
diaphragm type incorporates a thin sil- 
ver-alloy diaphragm, one side of which 
is exposed to the measurand pressure, A 
balancing pressure is applied to the op- 
posite side. The inequality of the two 
pressures is indicated by the motion of 
the diaphragm in one or the other direc- 
tion; the motion is sensed by contact 
closure. Water-cooled models are avail- 
able. (Photocon Research Products, 
Dept. S657) 


™@ VACUUM GAGES are offered in three 
models with ranges from 1 to 100 p, 1 to 
1000 » and 1 to 20,000 u. The gages use 
thermopiles as sensitive elements. The 
thermopiles are constructed as an array 
of noble metals butt-welded into continu- 
ous wires. The heated junctions reach 
operating temperature within 0.5 sec 
after the instrument is turned on. Con- 
nection to the vacuum systems is made 
through a ¥% in. mole-threaded connec- 
tion. (F. J. Stokes Corp., Dept. S696) 


®pIODES incorporating alloys of silicon 
and germanium are said to combine the 
higher reverse resistances of silicon di- 
odes with the fast transient response and 
high forward conductance of germanium 
diodes, particularly at elevated tempera- 
tures. (Clevite Transistor Products, 
Dept. S700) 


MSINGLE-ELEMENT INFRARED | LENSES 
are designed to have minimum spherical 
aberration when imaging an object at in- 
finity at a dominant wavelength of 3.5 p. 
Reasonably good performance is said to 
extend from 2 to 5 wu. Good transmission 
is obtained from 1 to 12 w. Focal lengths 
from 2 to 12 in. and relative apertures 
of f/2.0 and f/4.0 are available. Anti- 
reflection coatings can be furnished. 
(Servo Corporation of America, Dept. 
S773) 


®vacuUM GAGE of thermocouple design 
is battery operated. Range is 0.5 to 1000 
u-Hg. Average battery life is 750 hr. 
Reading is displayed on a 41% in. rectan- 
gular dial. (Arthur F. Smith Co., Dept. 
$774) 


ANALYTICAL CONTROL GAGE is a single- 
purpose x-ray-fluorescence instrument. 
The primary components are an x-ray 
tube and detector assembly, a high-volt- 
age source, and a ratio recorder. The 
ratio recorder compares the signals from 
two Geiger counters, one measuring the 
element being determined, the other a 
standard reference signal. The time con- 
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ANNUAL REVIEWS, INC. 


ENTOMOLOGY, Vol. 2 (Feb. 1957) 
Editors: E. A. Steinhaus and R. F. Smith 


PLANT PHYSIOLOGY, Vol. 8 (June 1957) 


Editors: A. S. Crafts, L. Machlis and 
J. G. Torrey 





Depend on Clay-Adams . . . BIOCHEMISTRY, Vol. 26 (July 3957) 
Editors: J. M. Luck, F. W. Allen and 


The preferred source of supply for leading C. Macki 
7. Mackinney 


hospitals, laboratories and teaching institutions. 
Quality products through leading scientific 
dealers everywhere. Our 216-page 
catalog describes 1161 products. 


NUCLEAR SCIENCE, Vol. 6 (De¢. 1956) 


Editors: J. G. Beckerley, M. D. Kamen, and 
L. 1. Schiff 








(To Be in Science Library Exhibit) 


Clay e lam S $7.00 postpaid (U.S.A.) ; $7.50 postpaid (elsewhere) 


141 East 25th Street - New York 10 


Look for these familiar trade names—your assurance of quality! ANNUAL RE VIEWS, INC. 


Adams Centrifuges + Yankee Rotators + Gold Seal Slides and ‘ 
Cover Glasses + Adams Laboratory Counters » Counting Chambers Grant Avenue, Palo Alto, California 
Yankee Shakers +» Medichromes 




































one 19” x 19” Lab-aid unit section 
holds up to 6500 1” microslides 










other bulky files need this much 
more space to hold as many slides 
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THE TECHNICON COMPANY 


P. O. Box 25 
Chauncey, New York 
Paris Office: COMPAGNIE TECHNICON + 7 rue Georges Ville + Paris 
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stant of the ratio recorder is adjustable 
and can be set, for example, to provide 
a continuous average value of thickness 
of coating on. moving strip. (Applied 
Research Laboratories, Dept. S779) 


™ MAGNETIC-STIRRING HOT PLATE uses a 
motor-driven magnet rotating beneath a 
7-by-7-in. hot plate to spin a stirring 
magnet placed in the liquid. Stirring 
speed may be varied to as high as 1140 
rev/min. Temperature control to 700°F 
is provided. (Thermo Electric Manufac- 
turing Co., Dept. $777) 


™ GAMMA-RAY WELL-LOGGING PROBE is a 
self-contained scintillation counter. Out- 
put signal is a d-c voltage suitable for 
driving conventional millivolt-type re- 
corders. A single conductor and ground 
are used to transmit the signal to the sur- 
face. Other signals may be simultane- 
ously transmitted over the same conduc- 
tor. (Mt. Sopris Instrument Corp., Dept. 
S778) 


MLIQUID-LEVEL INDICATOR utilizes the 
principle of ultrasonic pulse ranging. 
Level is read directly in feet in two 
ranges. The instrument is fully transistor- 
ized and consumes 5 w of power at 115 v, 
60 cy/sec. (Bogue Electric Manufactur- 
ing Co., Dept. $783) 


@SLAVE OSCILLOSCOPE with 17- or 21-in. 
screen can be used with any standard 
low-frequency oscilloscope to provide a 
large replica of the oscilloscope pattern. 
The slave may be located up to 100 ft 
from the driving oscilloscope. The linear- 
ity of the x and y amplifiers is 1 percent 
of full scale. Frequency response is from 
d-c to 100 kcy/sec. (Allen B. DuMont 
Laboratories, Inc., Dept. S788) 


® VACUUM-TUBE VOLTMETER provides 
indications equal to the product of signal 
magnitude and the cosine of the phase 
angle between the signal and reference 
voltages. Single-range instruments have 
sensitivities from 10 mv on each side of 
zero. The meters are panel mounted. 
(Trio Laboratories, Inc., Dept. S782) 


® INTEGRATOR for chromatograph record- 
ers automatically measures the area 
under each curve of the chromatography 
spectrum and displays the result on a six- 
digit counter. Integration is performed 
by a ball-and-disk mechanism which re- 
ceives actuating signals related to the 
position of the recorder pen. Pulses from 
the integrator actuate the counter and a 
pipping pen that records units and tens 
pips at the edge of the chart. The maxi- 
mum count rate is 500 count/min, but 
the rate can be increased to 1000 count/ 





min when no pipping pen is used. Accu- 
racy is +0.5 percent of full-scale range, 
The integrator can be installed in exist. 
ing recorders. (Minneapolis Honeywell 


Regulator Co., Dept. $780) 


"ELECTRON MICROSCOPE features magni- 
fication continuously variable from 1200 
to 12,000 diameters and resolving power 
better than 50 A. The high-voltage sup- 
ply is variable from 20 to 75 kv. A film 
cassette accommodates up to 36 expo- 
sures. Micrographs are made on 28- by 
2.8-mm film, or on 3%- by 4-in. plates, 
Stereoimages can be produced by rotat- 
ing the specimen holder under vacuum. 
A low-frequency beam wobbler aids in 
rapid determination of focus. Con- 
denser, objective, and projector lenses 
are electromagnetic. No cooling water is 
necessary in the pumping system. Pump- 
down time, from a cold start, is 20 min. 
(Philips Electronics, Inc., Dept. S792) 


@ FILLING MACHINE dispenses solutions 
at rates variable from 3 to 60 fills per 
minute with volumes adjustable from 
0.002 to 16 oz per stroke. Piston displace- 
ment is regulated by a micrometer dial 
graduated in 0.001 in. (National Instru- 
ment Co., Dept. S791) 

JosHua STERN 
National Bureau of Standards 





MONOCHROMATIC— 
NARROW BAND-— 


HIGH TRANSMISSION— 






FARRAND 
INTERFERENCE 
FILTERS 


Farrand Interference Filters enable 
isolation of narrow regions of the 
spectrum and thereby afford opti- 
mum selectivity. Their excellent 
optical qualities provide high trans- 
mission. They are permanent to nor- 
mal atmospheric conditions—not 
affected by heat because radiation, 
which is not transmitted, is reflected 
— not absorbed. 


BULLETIN No. 800 UPON REQUEST 





FARRAND OPTICAL CO., Inc.| 


BRONX BLVD. & EAST 238th STREET 


NEW YORK 70, NEW YORK 


1208 














| SCENT FIC 





POLARAD 


AUTOMATIC 





FALLING DROP 
APPARATUS 


for simple specific gravity measurements to + 1 
part per million — precise enough for direct 
isotope concentration determination 


Electronically gauges rate of descent of a known vol- 
ume of sample liquid. 
FEATURES: 
RESEAEERING © Eliminates stop watch errors — nonsubjective determination. 
DEvELoPuenr jc eat velocity gradient errors. 
MANUFA CTURE s eure g and size of drops for extreme accuracy. 
of © Drop volume indicated on a micrometer. 
"omen © Completely transistorized circuit. 
ELECTRONIC Scientific Instruments Division 


[waa | 
43-20 34th Street, Long Island City 1, N.Y. ¢ EXeter 2-4500 


SCIENCE, VOL. 126 





6. 








cu- 
ge. 
ist- 
vell 


sni- 
200 
wer 
up- 
ilm 


tes, 
tat- 
am, 
; in 


1ses 


¥ 








BIRD V-H 
KYMOGRAPH 








S55 


C oNTINUOUS feed . . . used ‘for vertical 
and horizontal recording. 

While designed for 10-inch paper this Bird 
Kymograph will feed narrower widths. 

Eight speeds are provided giving paper speeds 
from 2 to 450 cm/min. 

Precision of paper movement is not affected 
by use or non-use of take-up roll because sepa- 
rate motors are employed. 

The Bird Kymograph V-H is furnished with 
an attractive aluminum and cast iron stan 
which has a handle at top for easy carrying. 

In addition a six foot rubber covered cord 
and plug are provided. 


Phigesk Bio 


MANUFACTURERS @ DISTRIBUTORS 
RICHMOND. VIRGINIA 
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er announce the 


7 
release of 


RED RIVER OF LIFE 


... the story of the 
blood stream 


IN TWO PARTS 
Part 1—Heart and Circulatory System 
Part 2—Red Blood Cell 


each approximately 30 min. in length 
16mm « full color ¢ sound 
now available for purchase 


visit... 
Moody Films booth 


NO. 34 

at Annual AAAS Convention 
in Indianapolis 

December 26-31 


meet... 


F. ALTON EVEREST 


Director of Science and Production 
Moopy INSTITUTE OF SCIENCE, LOS ANGELES 


oe... 


exhibit featuring 
unique 
HEART 
MACHINE 
(CARDIAC PULSE 
DUPLICATOR) 

and the interesting 
film 

RED RIVER 
OF LIFE 







Moopy has 
twenty-two 
natural science 
titles in its series For INFORMATION: 
of educational inquire at Moody booth 
or write 
films for the Moody Institute of Science 
science Educational Division 
curriculum Los Angeles 25, Calif. 
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APPLICATION FOR HOTEL RESERVATIONS 
124th AAAS MEETING 
Indianapolis, December 26-30, 1957 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Indianapolis. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Indianapolis and thereby avoid delay and confusion. (Exception: Members of the American 
Astronomical Society who wish reservations at the Marott Hotel, 2625 North Meridian Street, are asked to corre- 
spond directly with that hotel.) The experienced Housing Bureau will make assignments promptly; a confirmation 
will be sent you in two weeks or less. 

As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; 
for a lower rate, share a twin-bedded room with a colleague. Most hotels will place comfortable rollaway beds 
in rooms or suites at 2.50 to 3.00 per night. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 














AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath 
All hotels have sessions 1n their public rooms. For a list of headquarters of each participating society and section, please 
see Science, July 19, or The Scientific Monthly for August. 
Hotel Single Double Bed Twin Bed Suite 
Antlers $4.50-10.00 $7.00—-12.00 $10.50-12.00 $14.50-19.50 
Claypool 7.00-10.00 9.50-14.00 10.50-14.00 13.50-34.00 
Continental 8.00—10.00 8.00-12.00 8.00—12.00 12.00—15.00 
Marott 7.00-14.50 9.00—-14.50 10.00-17.50 14.50 and up 
Severin 6.00— 9.00 8.50-12.50 11.00-15.00 25.00 
Sheraton-Lincoln 6.50—-11.50 9.85-15,00 13.35-16.00 24.35 and up 
Warren 6.50-10.50 8.50-12.50 12.00-13.00 25.00-35.00 
Washington 5.50-10.00 7.00-11.00 11.50-16.00 18.00-45.00 
he a eee ee Ee one THIS IS YOUR HOUSING RESERVATION COUPON -~-~-~-~-~----"-""— 
AAAS Housing Bureau 
1201 Roosevelt Building Date GF Appiieatio 605.5. dles Seis. cc cane « WCete Ce eeb ere ee 
Indianapolis 4, Ind. 
Please reserve the following accommodations for the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 1957: 
TYPE OF ACCOMMODATION DESIRED 
ISIE PI) 8 nisin orbs ere eis 0's PDESIFOd BALE 5 ois cies d Seas Maximum Rate .......e.ee0. 
Double-Bedded Room ........ BOGBIECO MINGLE o's 5 sic'8.s votes Mlaxaaritirnl ARNG 66 50 sess Number in party .....cseceee ‘ 
Twin-Bedded Room .......... Desired Rate 2.100660 vis.ces Maximum: RRC 6 isca scene coun 
Suite: sa cacao hs heaepaus PPCBIPED RACE aie. s ors 8 ois, 018 ves * MRR RES COS tine eae Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


DOP DSS NOE PARMA RMS yoc'e wd-o'b 6 be vse 4% wiers 6 d10.0 ys Ea syldiaceiee vise DEPARTURE: DATE. 6/05/5054.) Cos Ueedicw ede cillocinecteedeuem 


(These must be indicated—add approximate hour, a.m. or p.m.) 


ADDRESS 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. . 
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IF YOU WORK WITH 


HIGH VACUUM 


AVOID... FUSSING TIME 
. .. TINKERING TIME 
... POOR PERFORMANCE 


To Head Optics Group ... OPERATING DIFFICULTIES 


OPTICS ENGINEER 


coo-ocorCor 
Na 


ONE SOURCE FOR 
ALL HIGH VACUUM 















: COMPONENTS 
Sans , . Satisfactory design and profitable opera- * Baffles 
. to administer and technically direct group of tion of high vacuum equipment require $ Cold traps 
optical scientists and technicians in novel geometri- lives it you're already a vacuum expert, : Filters 
E ics H ; P ini you can avoid lengthy study, ious * askets 
cal optics devices Should have minimum of 15 weebican andpeiy pin tgeniog >  Maiene 
years technical work during which significant tech- for the sesistance Re NRC vacuum ‘ *Leak detectors 
nical contributions have been made in optics or re- pa gene qenmp that Son baad — * Bl 
lated fields. Some administrative experience desir- the lessons learned in thousands of + 5) )\15¢ 
rT oe vacuum installations. . 
able, PLUS ability to adapt to new fields. Broad NRC Equipment Corporation is your ‘ BF rene 
" = o : : one convenient source for service-prov e ‘ ' 
background with physics or chemistry as a base is Sundin, Eateend, sak quien Mechanical 
preferred. especially designed for high vacuum + booster 
ae. wipes gen page in selecting * EQUIPMENT 
: : i ich will best suit * 
Write of your educational and work background ee ee — ae oe 
y g ? anaes. * chambers 
date of availability and salary requirements to — Write us today. $ “Coaters ‘ 
ee . stal pullers 
: . Exhaust 
oe ee ee M. E. JENKINS ———— ey . systems 
p ° “si urnaces | 
*Impregnators 
lacement Manager “Aj RC impregnators 
EQUIPMENT ; 
BURROUGHS CORPORATION meen aes a 
availa 
re **New literature 
So SRR memncnenca es . 
Research Center - under preparation 


A Subsidiary of National Research Corporation 


PAOLI, PA. Dept. 25-M, CHARLEMONT ST., NEWTON, MASS. 


| 
| 
| 
| 
| 
| 
| 
A Philadelphia Suburb 
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P MARSHAWE ynthelie 


OPTICAL CRYSTALS 


@ The rapid development and extensive appli- 
cation of instrumental analysis has been made 
possible to a large extent through the infra-red 
and ultra-violet transmitting optics supplied by 
The Harshaw Chemical Co. The development of 
the process for growing large size crystals and the 
production of these synthetic crystals commer- 
cially are among the Harshaw Laboratory's im- 
portant contributions to science. 
























Rigid control of all steps in the manufacturing 
process assures a uniform product of lasting 
quality. 

Sodium Chloride Silver Chloride Cesium Bromide 


Potassium Bromide Calcium Fluoride Cesium lodide 
Potassium Chloride Lithium Fluoride Thallium Bromide 





Potassium lodide Barium Fluoride lodide 
Your D. q atk for 7. Loi, SA Jes, and 
Price Q ions are Wel: d 





© Write f 
THE HARSHAW CHEMICAL COMPANY free 32-page, 
1945 East 97th Street, Cleveland 6, Ohio Syethetie Optical 
rystals 
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This advertisement 
is addressed to: 


METALLURGICAL 
ENGINEERS 


PHYSICAL 
CHEMISTS 


SOLID STATE 
PHYSICISTS 


HIGH-LEVEL 
CONSULTANT 
MATERIALS 
DEVELOPMENT 





With Ph.D. and 10 to 15 years’ 
experience in technical materials 
development, capable of maintain- 
ing the advanced professional 
standing of the materials develop- 
ment program of a well-known 
company. 


Will investigate and make 
studies of current program plans, 
long-range development goals, 
latest developments in the field, 
facilities and equipment needs, 
and personnel requirements. Will 
make recommendations on the 
establishment of suitable experi- 
mental programs to develop 
knowledge in field. 


Maintains relationships with 
outside sources of special mate- 
rials, with Government and 
industry representatives, and with 
sources of technical information. 


Instructs, counsels and advises 
department personnel on specific 
materials development problems 
or problems of broad academic in- 
terestsin his field of specialization. 


Please write in confidence to: 
BOX 310, SCIENCE 
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;———PERSONNEL PLACEMENI—— 














eg at rf word, minimum 
charge $3.60. ute of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week) 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a 
account basis — provided that satis- 
factory credit is extablished. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per 
26 times in year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on Sg ge ads, copy must 
reach SCIENCE eeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 

















IIMMIII| POSITIONS WaNren iil 


Biochemist, Ph.D.; 5 years of clinical and uni- 
versity teaching experience ; publications; rou- 
tine procedures, endocrinology, electrophoresis. 
Wishes to escape present position where initia- 
tive and imagination are stifled by eienintre- 
tive lethargy and rivalries. Box 302, SCIE Tans 








Chemist (major, general chemistry; minor, bio- 
chemistry); 6 years, associate professor, bio- 
chemistry, one of leading universities; 8 years, 
director of research, pharmaceutical company. 
Medical Bureau, Burneice Larson, Director, 
900 North Michigan, Chicago. x 





Clinical Chemist, Ph.D.; 10 years’ laboratory 
experience, leading hospital. Desires position, 
part time, New York City. Box 307, SCI- 
ENCE x 





Microbiologist, Ph.D.; experience also in metab- 
olism, Academic, bacteriology or ee aca- 
demic or industrial research. Box 308, SCI- 








ENCE, 12/13, 20, 27 
hill POSTTIONS OPEN itt 
Bacteriologist, Ph.D, Full-time research a 


fe pe (with academic privileges) at estab. 

lished laboratory of midwestern university 
dental school. Salary range: $5500-$6500, other 
benefits. Excellent facilities, opportunity to pub- 
lish an original research on physiology of oral 
microorganisms, Give detailed qualifications in 
reply. Box 300, SCIENCE. 12/6 





(a) Clinical Researcher; physician r 
responsibilities include the evaluation of com- 
pany data from a medical standpoint on new 
drugs and the initiation of preliminary as well 
as extensive clinical studies of new drugs out- 
side the company; some travel, 10 to 25 per- 
cent, correspondence, professional meetin 

writing for technical journals; around $15,000. 
(b) iochemist; full-time research; lorida. 
(c) Biochemist and Microbiologist, Ph.D.’s 
preferred; 600-bed teaching hospital; staff has 
two Board pathologists; Midwest. (d) Toxicol- 
ogist; although Ph.D. in pharmacology pre- 
ferred, one with doctorate in biochemistry 
acceptable; industrial toxicology laboratory ; 
large company; experience in industrial toxi- 
cology advantageous; $10,000. (e) Clinical 

Chemist to supervise laboratory, 150- bed hospi- 
tal; staff of technicians; small town in Con- 
necticut, short distances several large cities, 
$12-1 Medical Bureau, Burneice Larson, Direc- 
tor, 900 North Michigan, Chicago. x 


uired ; 





Electron Microscopist. An electron microscopist 
is needed at the biological laboratories of Har- 
vard University, Cambridge 38, Mass., to col- 
laborate in research with members of the de- 
partment. Salary to depend upon experience and 
other qualifications, Inquiries should be ad- 
dressed to the Chairman, Electron Microscope 
Committee, at the above address. 

11/29; 12/6, 13 





Foreign Language Indexers. Individuals with 
backgrounds in physiology or pharmacology and 
fluency in Italian, Spanish, Portuguese, and 
other foreign languages to index medical a 
ture. Part-time work at home near good m 

cal library. Box 304, SCIENCE. m6 








II| "POSITIONS OPEN iil 


Free-Lance Writer, Experienced. Strong back. 
ground in medical or ancillary sciences. Will 
need facilities of medical library. Must be able 
to write upon assignment and meet deadlines, 
Medical Arts Publishing Foundation. 1603 Oak 

dale Street, Houston 4, Texas. 11/22, 29; 177 











LOGICAL 
DESIGNERS 


. . with specific background in 
data processing techniques on elec- 
tronic digital computers. 


Write Complete Details of Back- 
ground and Salary Requirements 
to — 


M. E. JENKINS 
Placement Manager 


BURROUGHS 
CORPORATION 
Research Center 
Paoli, Pa. 

A Philadelphia Suburb 














Microbiologist. Ph.D., recent graduate with ex- 
perience or training in tissue culture and vi- 
rology. Responsible research position with 
rapidly expanding veterinary biological and 
pharmaceutical manufacturer located in Midwest. 
Fine working conditions, liberal employee bene- 
fits, including a profit-sharing program, and ex- 
cellent opportunity for advancement. Please 
send complete résumé, including approximate 
salary requirements, references, and date avail- 
able in first letter. Our employees know of this 
ad and all inquiries will be held in strict confi- 
dence. Box 306, SCIENCE, 12/13, 20, 27 


PHYSIOLOGIST 


Male or female. Recent graduate with 

S. or M.S. in biology to assist in basic 
research in physiology. Background in his- 
tology or endocrinology preferred. Modern 
laboratory, good starting salary: 37\- 
hour week. Contact Employment Manager, 
Ortho Pharmaceutical Corporation, Rari- 
tan, New Jersey. 




















(a) Sales and Apparatus Design Specialist; 
newly created post for man qualified in bac- 
teriology, tissue culture, germ-free life to plan, 
equip new bacteriological laboratories, meet 
with scientists and buyers; mechanical aptitude 
regarding development germ-free, other equip- 
ment; outstanding eastern scientific concern. 
(b) Biochemist; M.S. to head department, 
hospital now expanding to over 500 Ss; re- 
= to pathologist; to $7200; Mideast. (c) 
acteriologist ; ., Ph.D, to head department, 
superior * facilities and it ah 300-bed ap- 
proved hospital; to v5 Midwest. (d) Phar- 
macology irector ; Ph.D, to direct de- 
partment staffed by 3, ; mg nn to research 
director, anvcetent company; to $15,000; —_ 
Woodward Medical Bureau, Ann Woodwa: 
Director, 185 N. Wabash Avenue, Chicago. ay 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS ur ae needed for posi- 
tions in many states an reign lands. Monthly 
non-fee placement journal roe 1952 gives com- 
oige job data, salaries. Members a oo 
d vacancies listed free. 1 issue, $1,00 

a2 issues) membershi eS $5.00. fk USAD 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 
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The Market Place 


BOOKS + SERVICES + SUPPLIES > EQUIPMENT 








DISPLAY: Rates listed below — no 
charge for Box Number. 
invoices will be sent on a char; 
account basis — provided satis- 
factory credit is established. 


Single insertion $22.00 per inch 


13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
Teach SCIENCE 4 woke betore date 
of issue (Friday of every week). 














ill BOOKS AND MAGAZINES |i 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
—— files you are ——- to sell at high mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 

Boston 20, Massachusetts 














WANTED TO 
PURCHASE... 


SCIENTIFIC 


PERIODICALS 
and BOOKS 


Sets and runs, foreign 
and domestic. Entire 
libraries and smaller 
collections wanted. 


WALTER J. JOHNSON, INC. 
111 Fifth Avenue, New York 3, New York 











SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
———_———— Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 


Your Book Published 


Our famous plan has launched 700 

authors. We edit, publish, advertise, 
distribute. Send manuscript for free 
report or write for Brochure 88 











PAGEANT PRESS, 101 FIFTH AVENUE, N. Y. 3 
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e * ae 
albino rats °”_. ee 


*Descendants of the * 
— 


astar 





ley and 
trains 


e 
Hypophysectomized 
Rats 
e 
HENRY L. FOSTER, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 














LOVINS MICRO-SLIDE FIELD FINDER 
Now available directly from 
manufacturer . . . 








Shel 
wW.et.8.eueLey 

’ eekioeiaall 
‘TROY. YOUR A 





Write for details. W. & L. E. Gurley, Troy, N.Y. 





| Rats from the Wistar Strain | 


£| Laboratory Animals 5 





since 1929 


ALBINO FARMS, PO Box 331 5 
é RED BANK, NEW JERSEY 


|Swiss Mice — Albino Rabbits | 
6 DECEMBER 1957 
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NATED Rese, 

¥ “TOXICITY TESTS 
A, x following FDA procedures, for 
S ORuG INST chemicals, foods, drugs, cosmetics, 
. Pesticides, additives. Biological assays. 
Screening tests.Complete research and develop- 
ment services. No obligation for estimates. 

Call or write Arthur D. Herrick, Director. 


NEW DRUG INSTITUTE 





130 East 59 St., New York 22 * Mu 8-0640 


TO AUTHORS 


seeking a publisher 


Learn how we can publish, promote and distribute your 
book on a professional, dignified basis. All subjects con- 
sidered. Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—its free. 
VANTAGE PRESS Inc. @ 120 W. 31 St., N.Y. 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 
In Wash., D.C.: 1010 Vermont Ave., NW 
Midwest Office: 220 S. Mich. Ave., Chicago, Lil. 


LaWall & Harrisson 


Giv. S, 1821 Walnut St., Philadelphia 3, Pa. 














a 








Food & Drug PROBLEMS 





Histology 
for 
Industry and Research 
George L. Rozsa, M.D. 


143 Linwood Ave. Buffalo 9, New York | 
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HOLTZMAN 
COMPANY 


... continuous group uniformity 


Rte. 4, Box 205 Madison, Wis. 
Phone ALpine 6-5573 


BACTERIOLOGICAL AND _ GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 


HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 











AMERICAN-LINCOLN 


ANIMAL CAGES 
and INCUBATORS 





pans, racks, etc, | OC 

built, to order. incuba: 

t 

container work ured, by 

America’s leading scien- 

tific institutions. 

Write for New Catalog 
AMERICAN-LINCOLN INCUBATOR CO. 

New Brunswick, N. }. 





















Dept. AS 








TACONIC 
FARMS 


GERMANTOWN NEW YORK 
GERMANTOWN 3535 


Send for booklet 











ANIMAL CAGES and 
ACCESSORY EQUIPMENT 
NEW CATALOG 


Depicting advanced ideas for housing 
and servicing animals. Write for copy 
today. 


HOELTGE BROS., Inc. 


1919 Gest St. Cincinnati 4, Ohio 











THE JUNIOR 
rceau 
Electroencephalograph 
Price $575.00 complete. 
No Batteries 
Requires no Shielding 
Prompt Delivery 
A.C. Operated 
inkless Writing 
Shipped Ready to Run 
ELECTRO-MEDICAL 
LABORATORY, INC. 
South Woodstock 2, Vermont 


ALBINO RATS 


SWISS MICE 
Price lists on request 
DAN ROLISMEYER co. 
Route 3, Syene Road, Madison, Wisconsin 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Indianapolis Meeting 
by first class mail — early in December 


The General Program-Directory of the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 
1957, will be available to anyone, at cost, within the first week in December—whether he can attend 
the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 


1. The two-session general symposium, “Moving Frontiers of . AAAS officers, staff, committees for 1957. 
Science II: Concepts That Mold Our Lives,” arranged by 


the Committee on AAAS Meetings. 


1 

2. Complete roll of AAAS presidents and their fields. 

2. The six sessions of the Conference on Scientific and Tech- 3 
4 


. The 271 affiliated organizations. 
nical Editorial Problems. 
9. ‘Beciesaad it ie TR AAAS section (symposia and con- . Historical sketch and organization of the Association; 
’ saeen papers) 3 great the Constitution and Bylaws. 
4. Programs of the more than 60 participating societies. 


5. The Special Sessions: AAAS, Academy Conference, Con- 
ference on Scientific Manpower, National Geographic 


5. Publications of the Association. 
6 
Society, Phi Beta Kappa, Sigma Xi-RESA. 7. Membership figures by sections. 
8 
9 


. AAAS Awards and Grants—including all past winners. 


6. Details of the Murat Temple—center of the Meeting— 
and of the hotels and other session sites. 


7. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. ? 

10. Future Meet f the AAAS th h 1962. 

8. Exhibitors in the 1957 Annual Exposition of Science and ee oe te. . 


Industry and descriptions of their exhibits. 11. New and current activities of the AAAS. 


. Section committees (Council members) in detail. 


. Local committees. 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; 3)Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. O Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


1b. 1 Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 
Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 
2. SE Mae ER SE RIEENS LCOS) 5). s é:sainyaueiw ines i's nib a'e 90.0) 0:54 Silo 5. ocecoieiebets, Sia gs = sebapeleietsestea « uherere acetaera, eveeame cae ate ata 
(Please print or typewrite) (Last) (First) 
3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


ee i a a a a | 


a | 


5. YOUR FIELD OF INTEREST : 


ee ee ee er) 


6. CONVENTION ADDRESS 


COOH Seo oH SH SESH HO HHH SHES SHHHEVES HSE HSC HHHL OCC ECHT CCE C SCRE SEDC USES OS ESOC 8 616 6 Um 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


1515 Massachusetts Avenue, N.W., Washington 5, D.C, 


1214 SCIENCE, VOL. 126 
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: SECTION OF sHOwROGM Lee i y SECTION OF RESEARCH 
nd 100 <s AND DEVELOPMENT 





MAIN BUILDING 


Thoms GIVES YOU SUPERIOR SERVICE 


tion; 


You deal with headquarters 


Competent technological staff on call. 
Orders filled promptly from vast warehouse. 


iners, 


You draw on large stocks 
Three to six months supplies of 22,000 items 
—mostly prepackaged—in our stock for im- 
mediate shipment. ome 
Widest assortments of Corning, Kimble and eo 
Coors items available from any single source. 


ORDER EDITING 





) You 
sh to 


You select from 1726-page 

catalogue and supplement 
An encyclopedic catalogue and supplement 
with factual, detailed descriptions—standard 
reference source throughout the free world. 


You save time and money 


Extensive pneumatic tube systems and con- 
veyors speed delivery of orders. 

More than 92% of orders shipped within two 
working days after receipt. 

Accurate invoices and packing lists. 
Substantial packing which keeps breakage 
to less than 1/20th of 1%. 

One-price policy which insures lowest prices to 
all buyers— advance quotations unnecessary. 





enone 


You are assured of satisfaction 


Stocks carefully selected and continually in- 
spected for quality and performance. 
Prompt refund for any item found to be un- 
acceptable for any reason. 


SECTION OF SERVICE 
DEPARTMENT 


ORDER FILLING CENTER 





a t.ce, ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on oar 4 Laboratory Apparatus and Reagents 





VINE ST. AT 3RD ¢ PHILADELPHIA &, PA. 


OL. 126 








COMPLETELY NEW LINES 


BY AMERICAN OPTICAL COMPANY. 





LABORATORY MICROSCOPES 


Outstanding Features: 


@ Advanced styling and design 

e Interchangeable and reversible bodies 
e Rigid, well balanced arm 

@ Focusable stages ...Variable autofocus 
@ Wide selection of mechanical stages 

@ Dual cone revolving nosepieces 

e@ Zone of convenience 

@ Built-in base illuminator 

@ Top quality optics 

e New EPOXY finish 


Plus 


Wide variety of accessories and alternate parts 
: readily inter changeable to meet future needs. 


STEREOSCOPIC MICROSCOPES 


Outstanding Features: 


e@ True three-dimensional erected image 
® Top quality optics...low reflection coated 
@ Reversible and inclined body 
@ Long working distance 
© Large field of view 
e Wide range of magnifications 
e Broad selection of models 
e Dove-gray EPOXY finish 
e@ New Cyclospot Illuminator 
e LOW PRICE 
Plus — 


Revotutionary MAGNI-CHANGER 
. desired magnifications simply 


“dialed in”! 














Dept. X-1 


( 

. : Gentlemen: } 
\merican ( tical O Please rush new CYCLOPTIC brochure SB 56 { 
‘ QO Please rush new MICROSTAR brochure SB 124 | 
Company 

: I 

| 

‘ 

1 


Name 





Address 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 





Zone State 





DEFENSE PRODUCTS PLANT * KEENE, NEW HAMPSHIRE 








e 


iv. 


